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THE STORY 
BEHIND 
THE COVER 





HE sight of quail on this month’s cover will bring back fond memories 
to the minds of many an old-time hunter—memories of “hammer guns” 
and black powder, of zig-zag rail fences half buried in honeysuckle, of the 
pulse-quickening whirr of a bursting covey. 

No doubt about it, “Bob White’ was a popular game bird in those days, 
His very abundance assured the hunter of success. He held well before the 
point of those big lumbering setters of years ago—none of those race horse 
tactics employed by the late-coming ringneck. As though this weren't enough, 
he had a sweet disposition, a cheery song, and an insatiable appetite for 
destructive insects and weed seeds that combined to endear him to hunter 
and farmer alike. 

Unfortunately, the quail coverts of yesteryear contain only a fraction of 
their original population. Where grandfather once found several coveys now 
only a few birds can be found. 

On the surface it seems that the decline in the quail population was due 
chiefly to the adoption of clean farming practices throughout most of Penn- 
sylvania’s bobwhite range. There can be no doubt that the replacement of 
the old rail fences with modern strands of wire, and the accompanying 
cleanup of brushy fencerows left these birds vulnerable to the onslaught of 
the elements, hunger, and predators. But this does not explain their failure 
to recover, at least to a satisfactory degree, during the years that followed 
such destructive winters as the one of 1935-36, or why other northern states 
with similar food and cover conditions did not suffer an equal number ol 
quail casualties in the same severe weather. 

The Pennsylvania Game Commission is currently carrying on a_ research 
project designed to reveal the answers to these questions and_ eliminate 











all guesswork in quail management. Research technicians are endeavoring | 


to learn the part played by food and cover, by predacious birds and animals, 
by the elements, by discases and parasites in regulating the bobwhite popula 
tion. No possible factor will be overlooked. Their findings will be made public 
in the next issue of Game News, Special Issue No. 4, which will be available 
during the latter part of March. 

The Game Commission joins the sportsmen of the state in hoping for a 
satisfactory solution to the quail problem. May those little feathered folk 
on the cover and their progeny fill the coverts in which they are released 
to the bursting point. 
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HIS month the nation will observe National Wildlife Week. 

For three days approximately 1500 fish and game adminis- 
trators, foresters, sportsmen and conservationists from every 
state, Canada, Mexico and Alaska will discuss management and 
restoration problems at the North American Wildlife Conference 
in Miami, Florida. Immediately afterwards the annual confer- 
ence of the National Wildlife Federation will be held in the 
same city with delegates representing 42 states or conservation 
agencies attending. 


It seems incredible that wild birds, animals and fish should 
be the objects of such intense interest in a modern civilization 
such as ours, for to the uninformed wildlife is a relic of the 
past—a nuisance to be pushed aside by the onrushing tide of 

rogress. But when the truth is known, our wildlife is assum- 
ing greater importance to the American public with each 
passing year. 


For instance, last year the hunters and fishermen of our 
nation spent $9,200,000,000 for their sport! This amount ex- 
ceeds the combined volume of the furniture, draperies, radio >f 
and household appliance businesses. Needless to say, this 
money spent by our sportsmen contributes to the prosperity of 
practically everyone—proof of the economic importance of 
our wildlife. 


of 
But there’s more to it than that—another side of the picture >¢ 
that is often termed the appeal of wildlife. Perhaps you've felt 

it as a child, watching a hungry bird at your window-sill feeder. 

It's the invisible thread that draws the old duck hunter to his 

blind on a blustery November morning. It is expressed by the >» 


> 4 
irrepressible grin that brightens your face after you miss a 
brush-cutting grouse. > 4 
Ye 
4 
ds" 


The appeal of wildlife is by no means confined to individuals. 
Years ago it infected the people of our country to the extent 
that it halted the market hunting of our waterfowl. It provided 
sanctuaries for our vanishing big game species. It brought back 
from the brink of extinction the egrets, the trumpeter swan 4 
and the sea otter. Sy 





Truly the universal appeal of our wild creatures is a powerful 
factor in conservation today. It must surely be the motivating 
force behind an event such as Miami is experiencing this 
| month. Only a real love of their work could inspire these men 
-| and women to the heights they have heretofore attained, in 
ie spite of determined opposition and public apathy. And only the 
nation’s growing fondness for wildlife and God's great out- 
of-doors make conservation the big thing it is today. 
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The teacher is the most powerful influence in determining the future thinking of his 
charges. Each and every child can be made a potent factor in the future determination of 


our fate. 


By N. R. Casillo 


VERY intelligent and competent 

teacher is acutely aware of the 
need to conserve our natural resources 
especially in the face of the unusual 
demands being made upon them by 
the defense effort. And every teacher 
should realize that he or she may be 
a powerful influence in the conserva- 
tion effort. 

The need to conserve may be seen 
on every hand. Those who are in a 
position to know declare that the 
quantity of our resources wasted 
equals the quantity purposefully util- 
ized. It is further contended that if 
we are confronted with a full scale 
emergency the use of our resources 
will treble. 


We, all of us, are prone to view the 
wonderful scientific progress that has 
been and is being made as an ac. 
complishment attributable solely to 
man’s efforts. It is so easy for us to 
overlook the fact that the raw ma- 
terials necessary for this advancement 
are derived from a bountiful nature. 
And in the headlong rush of progress 
and exploitation we blind ourselves 
to the fact that the raw materials are 
not limitless. 

In helping to stem this avalanche 
of waste the teacher need not deviate 
from the regular course of study. Nor 
will it be necessary to take special 
courses in order to do a good job. 
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The crux lies in the ability of the 
teacher to arouse in his pupils the in- 
terest for the out-of-doors with which 
they are naturally endowed and in 
many cases lies dormant. 

In the face of the impending dan- 
gers with which the world is beset, 
the voice of the teacher may seem- 
ingly be as one lost in the wilderness. 
However, their concerted efforts and 
the impact which they will make on 
our youth cannot be overestimated. 

To make the subject matter as effec- 
tive as possible the teacher should 
have a thorough grounding in the 
overall problem. No, not burdened 
with a vast amount of statistical ma- 
terial, but armed with a few common 
sense observations that will impress 
the pupils with the vital importance 
of the subject. The following back- 
ground material should help. 


There is a colossal ignorance about 
conservation among all classes of 
people, even among those who are 
educated and profess to be well-read. 
Invariably, those who know little or 
nothing of the subject readily asso- 
ciate the term with the activities of 
the outdoorsmen and especially of 
those who pursue the sports of hunt- 
ing and fishing. Others have heard it 
used in connection with forestry ac- 
tivities, and since they are interested 
in neither forests nor the activities of 
sportsmen, then, why should they en- 
volve themselves in the subject. 

Let’s try another angle. No one in 
this country, not even the poorest of 
individuals is undergoing any hard- 
ships. The most poverty stricken fam- 
ily has a roof over its head, facilities 
for cooking, beds to sleep on. The 
primary needs of the human animal 
are met by these simple essentials. In 
other words, certain peoples are satis- 
fied with their lot just so they and 
their children are not actually suffer- 
ing. They do not question any short- 
comings in their lot because they are 
unaware of any. 

Those who enjoy a higher eco- 
nomic status are even more remotely 


removed from any problems except- 
ing those which immediately affect 
them or/and their families. They are 
envolved in a vast ramification of ac- 
tivities which are far removed with 
what they consider some outlandish 
problem with which the scientists are 
successfully coping. Why bother with 
something that does not concern 
them? Why bother with something 
that is so far in the future? Actual 
want? Why, we'll be dead long before 
we are affected by it. Why look for 
trouble before we are actually con- 
fronted by it? 


Then, there is still another group 
comprised of people who think be- 
yond their own material needs, be- 
yond their circle of social activities. 
They are concerned about the future 
of their children and the inadequacy 
of the world into which they will 
shortly be thrust. Will it be a world 
like what they (the parents) knew? 
Will it offer their children the op- 
portunities with which they were pre- 
sented? Will it be a safe world or one 
beset with monstrous and ever-im- 
pending fears? 

There are people who think of. 
these important things. Yet, too often 
there is a lapse in their thinking. We 
become satisfied with life as we find 
it and wonder why we are beset with 
silly notions that the status of the 
world dwells on the horns of a di- 
lemma, i.e., if it is not destroyed at 
once by atomic warfare, then, it will 
fall heir to the slow grinding proc- 
esses of increasing want and eventual 
starvation. 


Perish the thought. It all sounds so 
unreasonable. Why, only last week 
the family across the street “gradu- 
ated” from a car of medium price to 
one in the top brackets. And look, 
look out the window and see the 
number of television aerials adorning 
or defacing homes up and down the 
street. Does all this sound like im- 
poverishment? Yet, that feeling of un- 
easiness persists. Our thoughts turn to 
the world unrest and we are stunned 
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by the fact that Jackie or Joey or 
Sammy are but months away from in- 
duction into the armed forces. 


In this vast, infinitely complex and 
intricately balanced state of human 
society, it is so easy for us to be lulled 
into a state of false security. This by 
the very fact that it is so very large 
and impregnable. Society, we reason, 
is stronger than anything in the 
world; indeed, it comprises the world. 
Where would science and _ business 
and the arts and everything else be if 
it wasn’t for society? Then, suddenly 
we recall something. We may have 
read it or heard it over the air, to 
wit: “Society as we know it can be 
destroyed by another war.” 


Why should this be? It is because 
the world, i.e., human society, is suf- 
fering its first pangs of want. Yes, it 
is beginning to feel the pinch of both 
material and spiritual wants. But, we 
reason, there is no starvation or actual 
want in this country; it’s in countries 
across the sea. Respite from worry 
lasts only as long as we lose sight of 
the fact that even remote lands are 
a part of the world in which we live. 
Sooner or later the entire world will 
be encompassed by these wants unless 
we do something about it. 


All too frequently it seems that the 
agencies which can do the most in 
furthering a cause are the ones that 
are most reluctant to do it. School 
authorities feel that the purpose of 
the schools is primarily to educate 
and not be mediums for the peddling 
of various propagandas. They (the 
educators) feel that the schools are 
asked to adopt every new course that 
comes along. In other words, many 
school administrators for reasons best 
known to themselves, are unwilling to 
keep their curriculums abreast of the 
times; reasoning, of course, that any 
new course of study foisted on them 
has little if any pedagogical value. 

In 1951 the American Association 
of School Administrators went on rec- 
ord as endorsing the teaching of con- 
servation in our public schools. They 





even went so far as to procure qa 
rather weighty tome entitled CON. 
SERVATION. Now, despite what ap. 
pears at first hand to be an important 
step toward the adoption of conservya- 
tion study by our schools, really re. 
solves itself to the rather dubious 
position of being but partially sup. 
ported by those who had a hand in 
its inception. In other words, not all 
of the educators whose names appear 
in their year book wholly approve it. 
This means that those who are in ac- 
cord with the plan are confronted by 
the task of first educating those who 
are not. It’s as paradoxical as steal- 
ing the barn to get the horse. 


Here is how the teacher may step 
in and fill the breach until the ad- 
ministrators can make up their minds, 

Elementary school subjects are 
ideally suited for the inclusion of ma- 
terial most acceptable to the child at 
what probably is the most impression- 
able age. It is only necessary for the 
teacher to present a simple story of an 
animal, a plant or any of the many 
nature subjects which fit in with the 
lesson. In the first four grades any 
nature material is avidly devoured by 
the pupils. This not only increases 
their knowledge of the common liv- 
ing things about them, but also leaves 
them with impressions which will 
stand them in good stead in the more 
advanced grades as well as through- 
out life. 


The experts say that children are 
most impressionable between the ages 
of five and ten; that any lesson, well 
taught and interesting, remains with 
them indefinitely. If an appreciation | 
of our renewable resources is im- | 
planted, together with the story of 
how they may be made to last forever 
by the observance of a few natural 
laws, a child cannot help but grow up 
with a conservation consciousness. 

It has been proved time and again 
that people cannot be frightened into 
doing things. No amount of intimr 
dation or even threats of death can 
for long prevent people from follow- 
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ing a certain course of action. The 
rash of highly emotional as well as 
statistical books about our deminish- 
ing resources which have lately ap- 
peared are read by those who are al- 
ready aware of the situation. The 
mass of the people who really should 
be made cognizant of the conditions 
are permitted to go on in ignorance 
for fear that they might seek a revolu- 
tionary answer or worse yet, inaug- 
urate a strict dictatorial program. In- 
cidentally, neither would provide a 
way out. 

On the other hand, we have known 
for a long time that there is nothing 
as effective as education for implant- 
ing certain concepts in both the ado- 
lescent and’ adult mind alike. Such 
subjects as reading or writing are 
acquired so naturally and so logically 
as to become a very part of the in- 
dividual. A thorough knowledge of 
conservation principles can be im- 
planted just as easily. 

We have developed highly success- 
ful methods of teaching, but many of 
the subjects taught must necessarily 
be considered antiquated. They are 
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neither in step with the times nor 
with the ever-increasing complexity 
of modern living. We have been so 
busy teaching our children how to 
make a living that we have failed dis- 
mally in teaching them about those 
things upon which their living de- 
pends. Even highly precocious chil- 
dren with an admirable command of 
the common school subjects know but 
little about living. Throughout their 
school years all children are made to 
feel that our natural resources are 
subjective rather than dynamic; as a 
means to an end and that end being 
of primary importance to the individ- 
ual. We have developed a_ high 
standard of living at the expense of 
those things which should enable us 
to live amicably with other nations. 
We are today trying to make up those 
shortcomings by attempting to re- 
habilitate or arm or feed a vast array 
of impoverished nations at the ex- 
pense of our own dwindling resources. 

Teachers are in a _ position to 
achieve what politicians, diplomats, 
commissions, reams of speeches, vol- 
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umes of really terrifying books and 
an endless procession of alphabetical 
agencies have failed to accomplish. 
Certainly, all of the foregoing have 
played a part in making an increas- 
ing number of people aware of what 
confronts us, but the vast and in- 
finitely complex ramifications envolv- 
ing the problem eventually becloud 
the real issue; a world rocking issue 
made a pawn by the selfish interests 
of individuals as well as nations. Let 
us repeat that no number of threats, 
abject fears or menacing pronuncia- 
mentos make an impression on the 
adult status quo. 


The teacher is a most powerful in- 
fluence in determining the future 
thinking of his charges. Each and 
every child can be so thoroughly im- 
bued or indoctrinated with the con- 
cepts of conservation as to make him 
a potent factor in the future de- 
termination of our fate. Succintly, the 
idea is to produce a generation of 
children ’so thoroughly impregnated 
with the necessity for conserving as 
to leave not the slightest doubt about 
their future direction when dealing 
with the problem. When the time 
comes they will take to it like the 
proverbial duck. There are those who 
would call it regimentation, yet, it 
must be conceded that the method is 
an effective one. Why hesitate to use 
it for a worthy cause? 


The idea, then, is to slant the 
earlier school subjects, courses and 
projects with the beauty of our land— 
the majesty of its mountains and 
lakes; the vastness of its plains and 
forests; the interesting lives of its wild 
creatures. This can be done by relat- 
ing stories, anecdotes and even ex- 
periences as adjuncts to the regular 
subject matter. Is there a teacher with 
soul so dead who cannot see the 
beauty of our great land even though 
much of its original riches are gone? 
Is there a teacher so unresourceful as 
to be unable to expand an allusion 
to nature or to one of its wild deni- 
zens? Would any teacher find it im- 





possible to elevate himself to that 
pinnacle of inspiration which the 
pride of citizenship in a great land 
arouses? If you yourself have the en- 
thusiasm for living, then, you cannot 
help but transmit it to your pupils. 
Teachers in the first four grades 
literally hold the molding of little 
lives as well as the destiny of a nation 
in the palms of their hands. It is in 
these grades that a love of nature and 
nationalism can best be taught be- 
cause the human mind is then at its 
most plastic and absorbent stage. 


Of course, the process should not 
stop at the fourth grade. From there 
on the teacher should gradually lean 
toward the more practical aspects; 
what the conserving of our natural 
resources means to the individual, the 
nation, the world. In so doing the 
teacher should never entirely relin- 
quish the concepts of beauty and in- 
spiration which were previously em- 
phasized. They should unobstrusively 
provide the theme necessary for mo- 
tivation. 

We now have a loyalty oath for all 
state employes. Indeed, every teacher 
in the Commonwealth is required to 
sign and uphold it. How infinitely 
more practical it would be to require 
every teacher in our public schools to 
slant all school subjects in every 
grade, with the necessity of wisely us- 
ing the natural heritages provided us 
by a bountiful Creator. Would that 
not be the acme of patriotism? 

Equipment? Primarily, a zest for 
living the American way; an appre- 
ciation of the things basically respon- 
sible for making life what it is plus 
a determination that those things 
shall not go for the sole aggrandize- 
ment of a few whether they are in- 
dividuals or nations. 

What good will it profit mankind 
to inherit the earth after it has been 
completely shorn of its riches? It 
would be as meaningless as conquest 
without victory. 

... The End. 
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PGC Photo By Latham 


Contour feathers from the breast of wild turkeys. Black-tipped feathers of male at right 


and buff-tipped feather of hen at left. 


Cok or Mea? 


By Roger M. Latham 


(Editor’s Note: In order to determine the age and sex ratio of the past 
season’s kill Roger M. Latham, Chief Wildlife Research Division, recently 
requested the wings and tails of grouse and the feet of turkeys killed 
by hunters, The response was very gratifying, and Mr. Latham wishes to. 
convey his sincere thanks to all who cooperated in this study. During the 
course of the survey a great many hunters expressed interest in the methods 
used in sexing game birds. The following article was prepared to answer 
their questions on this interesting and useful subject.) 


_. nothing in the world 
that will impress your hunting 
companion or some hunter you may 
meet in the woods quite so much as 
to walk up to him and say, “That's 


a dandy cock (or hen) grouse you 
have there.” He'll probably - come 
right back at you with: “How can you 
tell it’s a cock instead of a hen? I 
thought they couldn’t be told apart.” 
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If you know your facts, and you 
should before you stick your neck out, 
you can prove to him conclusively 
that any hunter can tell whether he’s 
killed a male or female ruffed grouse 
by merely examining its plumage. 





feathers when plucked. If the overall] 
length is less than six and one-eighth 
inches the bird is almost surely a fe. 
male, and if over six and one-half 
inches in length it will be a male. If 
it falls between six and one-eighth 





PGC Photos By Latham 


(Above) Tails of grouse showing solid sub-terminal black band in male at right and 


broken band in female tail at left. 


(Opposite page) Mounted ruffed grouse showing dark bars on the upper breast between 
the ends of the ruff on the cock on the right. The necklace is lacking on the hen on the left. 


The first thing to look for is the 
broad black band near the end of the 
tail feathers. If this band is unbroken 
(see photo) on all of the tail feathers, 
the bird is a male. But if the band is 
broken’ on the middle two tail 
feathers, it may be either male or fe- 
male, and it is necessary to inspect 
other plumage characteristics for posi- 
tive identification. Even when the tail 
band is broken, the mottled design 
is usually more nearly solid on the 
middle tail feathers of the cock. 


The next characteristic is the 


length of the tail. In the hen it is 
much shorter, and the criterion is to 
measure one of the two middle tail 





and six and one-half inches, it may 
be either. 

The cock grouse has a series of 
definite, dark. bands ringing the front 
part of the neck between the ends of 
the ruff. This is known as the “neck- 
lace” and is lacking in the female. She 
has a few disconnected spots which 
form no definite pattern and are 
usually light in color. The ruff itself 
is more prominent in the male and 
usually extends downward past the 
bend of the wing. In the hen, it sel- 
dom reaches the wing and is relatively 
inconspicuous. 

And finally, the rump feathers (on 
the back immediately above the base 








am 
nd 


en 
eft. 


ay 


of 
ont 

of 
ck- 
she 
ich 
are 
self 
ind 
the 
sel- 
rely 


(on 
yase 


MARCH—1952 


GAME NEWS Il 








of the tail) extend beyond the tips of 
the wing feathers in the male, but are 
covered by the wing tips in the hen. 
And in the cock, the spots on the 
rump feathers are arrow-shaped, but 
these are less distinctly formed in the 
hen. 





An examination of a few specimens 
in the field or even a few mounted 
birds will soon make the average 
hunter an “expert” in sexing ruffed 
grouse. 

One word of caution is interjected 
here for those who aren’t dyed-in-the- 
wool grouse hunters. There are differ- 
ent color phases, and these variations 
in color should not be confused with 
sex characteristics. The ruff and the 
broad sub-terminal tail band are most 
commonly black but may be choco- 
late brown to dark red on some birds. 
Likewise, the predominant color of 





the upper surface of the tail may be 
rufous (light oak) or a silver gray 
or any gradation of the two. The 
rufous phase is more common on the 
southern part of its range, and the 
“silvertails” occupy the more north- 
ern portions. 


The sharp-tailed grouse of the West 
can be sexed with fair accuracy by 
examining the pattern of the middle 
tail feathers. The male usually ex- 
hibits a longitudinal pattern, but the 
feathers of the female have a trans- 
verse or cross-wise pattern. This char- 
acteristic is not infallible, but holds 
good most of the time. 

Since a marked weight difference 
exists between the sexes of these 
grouse, most of the few “doubtfuls” 
can be eliminated by weighing the 
birds. Most female sharptails fall 
within the one and one-half to two 
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pound class, and males usually weigh 
two to two and one-half pounds. A 
big bird with a confusing tail pattern 
is almost sure to be a male. 


Little need be said concerning the 
sexing of bobwhite quail and ring- 
necked pheasants. Anyone who has 
hunted bobwhites knows that the 
throat patch and the line extending 
from the bill over the eye is white in 
the adult cock, and these same 
feather areas are a rusty tan or buff 
in the hen. And of course, the bril- 
liant plumage of the ringneck rooster, 
as compared to the dull brown of the 
hen, is familiar to everyone. This 
difference is so obvious that most 
states have a “cock law” which pro- 
hibits shooting anything but male 
ringnecks. 

The wild turkey, the noblest of all 
North American game birds, also ex- 
hibits characteristics which enables 
the hunter or the wildlife technician 
to distinguish the sexes. The hunter 
may say, “Anyone can tell a gobbler 
from a hen. He has a beard and spurs, 
he weighs more than the hen, and,— 
well, he just looks like a gobbler.” 
But at least fifty per cent of the 
hunters who kill turkeys are not sure 
which they have killed. Hens also 
have beards and spurs, and an old hen 
may weigh more than a young tom. 

But there are several good ways of 
making sure of your trophy. One of 
the very best is to examine the breast 
feathers of adult turkeys. If these are 
black-tipped, the bird is a gobbler, 
but, if they are tipped with buff, it 
is a hen (see photo). The feathers 
which cover the bases of the large 
tail feathers (upper tail coverts) are 
chocolate brown in the gobbler and 
light tan in the hen. 

Long, well-developed spurs are 
found only on the older toms, but 
small spurs may be found on both 
young gobblers and old hens. A few 
hens will grow beards the first year, 
but nearly any hen with a visible 
beard will be two years of age or 
older. The beard of gobblers is thick 





and coarse, but that of the hen is thin 
and fine. Of course, the toms have 
more caruncles (wart-like projections) 
and bare areas around the head and 
neck. 


The feet of gobblers are larger, and 
any bird with a middle toe of more 
than three and one-quarter inches is 
almost sure to be a male. Also, the 
track of a hen is narrower than_ that 
of a gobbler, and with a little ex. 
perience the hunter should be able to 
determine the sex of a bird he may 
be following in the snow. As a rough 
criterion, turkeys weighing less than 
ten pounds in the fall are most likely 
to be hens; those weighing between 
ten and fifteen pounds will be old 
hens or young gobblers; and those 
over fifteen pounds will almost al- 
ways be old gobblers. 


With these characteristics in mind, 
there will be little excuse for a hunter 
to brag to his wife about the big old 
gobbler be bagged just because it 
happened to have a beard a few 
inches long. He may even prove that 
he is a real sportsman and conserva- 
tionist by picking a gobbler out of a 
flock and saving the hens for brood 
stock. After all, one gobbler is suff- 
cient for a harem of several hens, and, 
for this reason, many toms can be 
harvested by hunters without reduc- 
ing the reproductive potential of the 
flocks in the slightest. 

The Hungarian partridge, or gray 
partridge, is another which baffles the 
average sportsman. But the sexes can 
quickly and easily be distinguished 
merely by examining the “shoulder” 
feathers on the wing which overlap 
the bases of the flight feathers. These 
upper wing coverts, as they are called 
by ornithologists, in the male have a 
single buff stripe running lengthwise 
through the center of each feather, 
but those of the hen have a wider 
buff center stripe and two to four buff 
crossbars. 

The cinnamon-colored “horseshoe” 
marking on the breast is not a re 
liable sex characteristic, but the 
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bright rust-colored head of the male 
is a distinctive marking, because this 
area is paler in the female. 

By far the best method for sexing 
woodcock during the hunting season 
is to measure the bill. Females have 
bills which average about two and 
thirteen-sixteenth inches in length, 
but those of the males average only 
two and one-half inches. To separate 
the sexes, those birds with bills two 
and three-quarters inches or over are 
almost always females, and those with 
bills two and nine sixteenth inches or 
less are most likely to be males. 

Similarly, most birds weighing over 
210 grams (7.4 ounces) will be fe- 
males and those weighing under 170 
grams (6.0 ounces) will usually be 
males, although there are some ex- 
ceptions to this rule. The only really 
foolproof method for woodcock is the 
internal examination of the gonads 
(sex organs), and this method will be 
described later. 


In adult mourning doves, the popu- 
lar game bird of the South, a differ- 
ence in the color of the breast and top 
of the head is used to differentiate the 
sexes. The breast of the male is tinged 
with a faint pink color which is not 
found on the plain brown breast of 
the female. The top of the head (the 
crown) in the male is bluish-gray, but 
the same area is brown in the female. 
Young birds which have not acquired 
their mature plumage are more diffi- 
cult to determine. 

In ali cases where a doubt exists 
concerning the sex of a game bird 
which has been bagged by a hunter, 
there is one infallible method which 
can be applied to ali birds. Within 
the body cavity can be found the two 
testes of the male or the ovary (egg 
mass) of the female. When a sports- 
man dresses his game, he can check 
the accuracy of any of the other 
methods just described by examining 
the primary sex organs. 

After the gizzard, liver, and intes- 
tines have been removed, the gonads 
can be located lying along the back- 


bone just below the lower tips of the 
lungs and just above the upper tips 
of the kidneys. One of the easiest ways 
to determine the proper position of 
these organs is to grasp the breast 
with one hand and the legs and the 
lower portion of the body with the 
other and break the back at the nar- 
row waist. Just back from this point 
(toward the tail) can be seen the two 
testes of the male or the egg cluster 
of the female. 


The testes, in late fall when most 
birds are shot, will be much smaller 
than during the breeding season. In 
the smaller game birds, they may be 
no larger than grains of rice and will 
lie parallel, one on each side of the 
backbone. In larger game birds, they 
will be more the size and shape of 
navy or marrowfat beans. They vary 
in color from a light gray to almost 
black. The ovary will appear as a 
great many extremely tiny eggs in 
larger game birds, and will lie in the 
same position as the testes except that 
the mass occupies a median position 
directly over the backbone. In smaller 
birds, such as the dove and woodcock, 
the ovary will have the same general 
appearance but perhaps will measure 
no more than one-eighth to one- 
fourth inch in length. With a little 
practice the hunter will have no diffi- 
culty finding these organs and will 
be able to sex his trophies quickly 
and accurately as he cleans them. 

These notations of sex are often 
of great value to the state game de- 
partments, and records kept by 
hunters over a period of years might 
be exceedingly useful in planning 
management measures for the various 
game birds. At any rate, a hunter can 
add a considerable amount of pleas- 
ure and satisfaction to his sport if 
he can identify the sex of the bird 
he has just killed at a glance. And 
sometimes by sparing the hens, he can 
actually contribute to the prosperity 
of the species and aid in the perpet- 
uation of his own recreation. 


The End 


























By John H. Day 


Wharch We! are 


HE redwinged blackbirds either 

failed to hear the soothsayer warn- 
ing Caesar of the Ides of March, 
or they chose to pay no attention to 
this prophet of doom. One day be- 
fore the fateful Ides they pulled up 
into the big sycamores across the 
valley, fresh from the rice fields and 
marshes of the southland. They 
brought along their own band to 
signal their arrival and for an hour 
or more the welkin rang “with social 
cheer and jubilee.” 

This advance guard was made up 
entirely of male birds, each wearing 
his new coal-black uniform with 
scarlet shoulder epaulets. The 
countryman hears these redwing “jam 
sessions” in the treetops and knows 
that another planting time is close 
at hand. I propped a chair against 
the sun-warmed south foundation 
wall and enjoyed the reedy concert. 
Suddenly as with one accord, the 
whole entourage took off across the 
hills to carry their gladsome message 
to some other expectant valley. 

During the bright noon hour a 
day or two before the red-wings ar- 
rived, a pair of bluebirds moved in 
on us with a proprietary air we hope 
will be permanent. I heard the unmis- 
takable alto warbling of the soft- 
spoken blue-coat and we first spied 























him in the pear tree. Then he flew 
to the honeysuckle pole in the side 
yard and serenaded his mate, who 
appeared to be inspecting the premises 
with an eye to possible building sites. 

Two Summers ago we were honored 
by a nesting pair of these beautiful 
neighbors, who raised two broods in 
a bird box on the side of the garage. 
Last year they failed to settle down 
and I have been blaming the pesky 
starlings and the bullying English 
sparrows for their seeking out more 
respectable surroundings. This year 
we'll try a new box in the fence row, 
and will post watch against all inter: 
lopers. 

The weekend came up with a raw 
March afternoon that carried a pene- 
trating chill in the teeth of a gusty 
breeze which grounded all activity in 
the thickets. I made one tentative 
foray but gave up the day as unprofit- 
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able for hiking purposes, although 
I did note a sizeable raft of ducks 
riding the choppy water on one of 
the larger reservoirs. 

The next day was milder, and the 
forenoon arrival of the redwings 
motivated one last trip afield to hob- 
nob with the faithful wildlings who 
have greeted me cheerfully along the 
wintry waysides. I parked the car on 
the cindered roadway and entered a 
path which threads the wooded hill- 
side hard by the wide valley stream. 


Apparently the word was out that 
old Neb-nose would be along that 
way. I had hardly moved out of sight 
of the car when I came across the 
whole Winter entourage, plus one big 
brown bird which may have been a 
fox sparrow, but which I could not 
identify with certainty. 


Song sparrows were chanting by 
the creekside, and the usual gang of 
chickadees and tufted titmice moved 
through the undergrowth. Juncos and 
tree sparrows were ground-feeding, 
and flew out ahead as I advanced. A 
flight of goldfinches passed overhead. 
A tiny brown creeper worked his 
“beat” on a huge water elm, visibly 
annoyed by a pair of downy wood- 
peckers who insisted on patroling the 
same territory. 


Farther on I came across a pair of 
the larger hairy woodpeckers, and 
watched a crow moving  stealthily 
through the timber, although it is a 
little too early for this sable fellow to 
be actually house-building. Only the 
nuthatches and the kinglets were 
missing from this last roundup of the 
commoner Winter birds of this area. 
From now on they will be engulfed 
by the rising tide of feathered mi- 
grants. In another week or so they 
will move into the background, until 
the chill blasts of another October 
send the Summer boarders fleeing 
southward. 


A honeybee droned through the 
thickets as I hob-nobbed with the 
chickadees. She whined in a _ high- 
pitched complaint, as though travel- 


ing in high octane fuel. Probably for 
easy starting on the chill March 
mornings. A lone water strider skated 
about over an ice-rimmed pool, and 
skidded clear out on the ice as I 
stopped by. These insects spend the 
Winter clustered under the banks by 
the streamside. 

The redwings paid no heed as the 
soothsayer warned of the Ides of 
March. But the icy agents of the frost 
king may well beware the tides of 
March—those Spring tides which are 
now flowing in the sugar camps, and 
in the swelling buds, and in the puls- 
ing throats of every little songster of 
the fencerows. 


The March hare sat beneath the 
thorn bush and eyed me with distinct 
disfavor. His nose savored the dis- 
tasteful man-smell and his long ears 
flopped lower on his shoulders. I 
could almost see him getting madder 
by the minute as I swung along the 
trail through his wild apple paradise. 
Finally he got so mad he huffed out 
of his snug “form” and stomped off 
up the hillside, his white powder- 
puff tail flashing indignantly through 
the undergrowth. 


Just before I ran across the mad 
March hare I had put on: a ludicrous 
exhibition of rare-bird stalking along 
the hillside. The day had _ been 
marked by a stiff breeze that at times 
grew almost to gale stature. Any bird 
that had any sense was somewhere 
over the hill, in the lee thickets pro- 
tected from the searching blasts. 


A foolhardy crow or two and one 
lone tree sparrow scudding before the 
breeze were all the birds I had seen 
and I should have known that the 
orange billed creature in the haw- 
thorne bush ahead was a mirage. 
There it sat, well up on the bush, ap- 
parently a large bird with a bright 
orange head or bill. While the wind 
rattled through the thicket I could 
see this “bird” buffeted by the_blasts, 
its feathers blown awry. 


As I crept stealthily closer I could 
imagine this exotic creature starting 
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nervously on the perch, and twisting 
and turning to eye me excitedly after 
the manner of all feathered wildlings. 
Even at thirty paces I was still not 
aware of the hoax, but as I drew 
nearer the picture cleared and I sud- 
denly realized that what I was stalk- 
ing was a fragment of a Sunday comic 
page, blown into that thorn bush to 
plague me with optical trickery. 

After this letdown I was almost as 
mad as the March hare who scam- 
pered away through the briers. I 
followed this cottontail at a more 
sedate pace and came around a 
shoulder of the hillside into a wooded 
swale where each year I go to admire 
the purple-mottled hoods of the 
skunk cabbage pushing up through 
the muck to sound the tocsin for an- 
other Spring. 

Spotted about through the marshy 
area of this little glen were a dozen 
or so the more venturesome cabbage 
hoods, protecting the fleshy spikes 
which carry the multitude of tiny 
yellow blooms. I splashed across this 
hidden swale and drove straight up 
the hillside through the big timber. 
The brown leaves were dancing on 
the forest floor. Each gust sent them 
scurrying busily hither and yon, like 
petty politicians seeking the band- 
wagon in an election year. 


The countryman who walks the 
forest trails during a gusty March day 
knows why the Anglo-Saxons called 
this the loud month. I found a dry 
seat against the sun-warmed bole of 
a huge black maple, and _loafed 
awhile as the brown leaves whirled 
in dervish dances all about. The 
steady roar of the gale in the treetops 
sounded almost exactly like a long 
heavy-laden freight rumbling by in 
the distance. 


Few of the normal woodsy sounds 
could break through the wind music. 
Occasionally some lofty limbs would 
rub together, producing a _ banshee 
wail, and once I heard the high- 
pitched cackling of the pileated wood- 
pecker who has been gouging great 





openings into the decaying stubs in 
the deeper parts of this forest. 

The trout streams are tumbling 
down from their mountain strong. 
holds, racing boisterously across hem- 
lock-shaded flats and brawling noisily 
through rocky defiles as they shoulder 
their way out to the wide valley bot. 
toms. The gamey brookies have 
dropped down stream from their 
spawning beds, where last Fall they 
deposited the eggs which will hatch 
as the April sun warms the shallow 
flats near the headwaters. 


Now as they note the lengthening 
days these darting jewels of the swift 
water begin to develop an appetite 
and they seek out pools and eddies 
where they can lie in wait for what- 
ever provender the stream rolls past 
the doorstep. They face little competi- 
tion, for most of the lazier fishes pre- 
fer the easier life of the slower cur 
rents far downstream. 


In the many nameless “runs” which 
play second fiddle to the _ bigger 
waters, the black-nosed dace and the 
common shiner are again on the 
move. A few tiny sunfish and the 
sculpin known as the miller’s thumb 
are usually seen in company with the 
schools which dart about excitedly 
as the countryman’s shadow falls 
across the narrow pools. 


As a sort of trial heat for the heavy 
water work of the trouting season 
just down the calendar a few weeks, 
I donned knee boots and splashed 
along with a robust stream which 
threads a valley not too far from our 
home doorstep. About the only fish 
to be found in this water is the pic 
ture on the side of a rusting salmon 
can, but at least it’s a stream, and at 
this time of the year it works up a 
real enthusiasm. 


I came to a sand bar where many 
bits of debris had found lodgment. 
Reverting to boyhood days I spent 
a good half hour kicking these chunks 
into the main current, where they 
immediately became the caravels of 
childhood, riding bravely down the 
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rapids to the sea. That was one of the 
most enjoyable half hours I have “put 
in” in recent memory. 

Twice during the past week I have 
been completely fooled by the omni- 
present starlings into believing a 
meadowlark had set up his music 
stand in our front yard. The starling 
is an excellent mimic and one of the 
noisy gang that hangs around the 
barns across the road has perfected 
his version of the meadowlark’s clear 
whistle. He takes a stand in the tall 
old apple tree by the garage and goes 
through the usual starling repertoire 





of squeals, chuckles, and gurgles, now 
and then breaking this routine with 
a perfect rendition of the meadow- 
lark’s cheery chant. 

The downy woodpecker, _ press- 
agenting Miss Springtime, has been 
beating the publicity drums mightily 
during the week. I hear him each 
morning as I leave the house, rolling 
out his long tattoo on a well seasoned 
sounding board. While strolling in 
the deeper timberland I heard one of 
these fellows practicing at his drums. 
The sound rolls through the forest, 
stirring the hiker’s jaded blood far 
more effectively than any Spring 
tonic. 

For some reason or other the owls 
are shunning me this year. I have 
made several trips afield with the ex- 
press purpose of interviewing one of 
these big “winged cats’ and have 
been rewarded with neither sight nor 
sound of the quarry. Things got so 
bad I finally agreed to settle for a 
chance meeting with one of the more 
common screech owls. These little 
fellows like to doze away the daylight 
hours in a convenient tree hollow, 
and are partial to old orchards. 


There’s an abandoned orchard in 
our neighborhood which should in- 
clude several good screech owl hide- 
outs among its many attractions. It 
lies on a hillside, hard by a favorite 
piece of timberland, and is now 
grown up with brambles and scrub 
cherry. 





I climbed to the upper tier and 
explored the whole length of the 
orchard. There were several sizeable 
trees, but nowhere did I come across 
a cavity big enough to hide a screech 
owl. At the end of the long row of 
trees I cut down and back through a 
lower tier. After closely scanning per- 
haps one hundred trees I gave it up as 
a bad job. I have no doubt there is 
a good owl tree somewhere in that 
abandoned orchard, but I couldn't 
find it and the owls are not talking. 

It is amazing how the Spring chores 
can pile up about a country home. 
There are always several tasks ahead, 
even though a full weekend is given 
over to getting the routine jobs out 
of the way. Many of these tasks are 
a delightful interlude to the man who 
loves the outdoors and likes the feel 
and the smell of things close to the 
earth. Burning over the sod ground 
is one of these joyful jobs and the 
Spring “brushing out” with the pole 
axe another. Perhaps the hardest 
work is preparing the garden plots 
for the plow and the harrow. But the 
recompense comes in the knowledge 
that the soil has once again been pre- 
pared to “bring forth a hundredfold.” 

. « « The End. 





Ate 


By Hal H. Harrison 


A LL kids have heard that old expression, “Playing ’possum.” 

Billy and Jane have heard it many times and have used it them- 
selves. It comes from the ability of an opossum, in the face of danger, to 
pretend it is dead. 

One day, the children found an opossum high in a tree on Pleasant 
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Hill Farm, and they were eager to see it play ‘possum. However, the opossum 
had other ideas. It knew that it was safe up there in the tree, so it just sat 
and sat and sat, doing nothing. 


After awhile, Billy and Jane became tired watching it. They went away 
for about an hour and when they returned, Mr. Opossum was gone. 


The trick of pretending to be dead (if it is a trick!) is a clever one. No 
doubt it has saved the lives of many of these little beasts. When playing 
‘possum, the animal curls up into a sleeping position, head between the 
front legs. Its eyes are closed. The gums are stretched back from its teeth. 
No amount of rough treatment will cause it to show signs of life. 


The opossum is a remarkable creature. It belongs to ‘the same order of 
mammals as the kangaroo . . . the pouched animals that carry their young 
in a special body pouch. This is a fold of skin stretched around eleven 
to fifteen milk glands. The purpose of the pouch is to carry the five to 
fourteen tiny opossums after they are born. 

Opossums are so small when they first crawl into their mother’s pouch 
that all of them may be held in a teaspoon. The entire litter weighs about 
one-fifteenth of an ounce! The babies attach themselves to the milk glands 
inside the pouch and remain there for six weeks or longer. 

With the aid of its bare tail, the opossum can hang downward like a 
monkey. This may help it in climbing. An amusing sight is a mother opossum 
with her tail over her back and a line of baby opossums riding on her back 
with their tiny tails wrapped about their mother’s. 

The opossum has many teeth and eats almost anything. It is often hunted 
for food, especially in the South. 

. The End. 





“DO SOMETHING ABOUT IT” 


In his monthly Remington News Letter Henry Davis says: 

“There is only one way in which we can improve our own outdoor 
recreational opportunities. That is by doing something about them.” With 
the full realization that the future of hunting is dependent upon the 
efforts of the individual, Davis suggests the following resolutions: 

“I will 

“1, Join a Sportsmen’s Club and take an active part in its program to 
better hunting and fishing conditions in my own community, 

“g. Support and, to the extent of my ability, participate in the efforts 
of national organizations dedicated to wildlife restoration. 

“3. Obey the game and fish laws and encourage others to do the same. 

“4. Take no more than my fair share of game and fish regardless of bag 
and creel limits. 

“5. Make friends with a number of farmers, and try to bring about a 
better farmer-sportsman relationship by both precept and my own example. 

“6. Make occasional trips into the field during closed seasons and gain 
more first-hand knowledge about habitat conditions. 

“7. Try to apply this knowledge in constructive suggestions for my Club’s 
activity program. 

“8. Respect the rights and opinions of both the landowner and my fellow 
sportsmen. . 
“g. Take a youngster hunting and fishing at least once during the year. 

“10. Help teach novitiate hunters the principles of safe gun handling and 
encourage, in every way I can, reduction of hunting and fishing accidents,” 
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The Nature of the Resource 


T is a trite statement—but true— 

that water is the life blood of the 
land. Those who have not lived in a 
waterless country take water for 
granted. If they think about it at all, 
their thoughts are apt to emphasize 
the nuisance of the rain or snow 
rather than their life-giving qualities. 
As with most commodities, water is 
appreciated most when it is scarce. 
The magic that water can bring to 
an arid land is an impressive sight to 
behold. After months of parched deso- 
lation, a few rains in the spring and 
the desert suddenly blooms with a 


a , 


SCS Photo 
This photograph shows Bucks County pond thirty years ago. (see opposite page) 
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By Frank C. Edminster 


profusion of lovely flowers that seems 
almost incongruous in their sandy set- 
ting. In a few days their splurge is 
over and the flowers disappear for an- 
other yéar, most of them with plants 
and all. Not so with a few favored 
places, though, After flying for hours 
over the arid wastes of our vast South- 
west, one suddenly spies a vivid green 
patch ahead—an irrigated valley, such 
as, for example, the area around 
Phoenix, Arizona. The contrast be- 
tween barren desert and lush greenery 
is so tremendous as to seem unreal. 
It is the difference between a good 
supply of water and almost no water. 
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SCS Photd 


The same pond as it looks today. Soil erosion and the resultant siltation has completely 


filled the pond. 


We soil conservationists have 
rightly preached that man must have 
an ample area of productive topsoil 
if he is to prosper. It is equally true 
that he must have water to go with 
the good land, else it is no good. But 
this water problem is unique in many 
ways, ways that are often quite differ- 
ent from soil conservation problems. 

Water is an indestructible resource. 
There is practically as much water 
in the United States today as when 
the Pilgrims landed. In this respect 
it is very different from topsoil which 
is easily destroyed and lost for centur- 
ies of time. Only age-long changes in 
the relations of the earth and sun, 
rising or falling mountains resulting 
from the aging of the earth; the geo- 
logic changes that produce an ice age 
or a Rocky Mountains—these are the 
only things that upset the general 
amount of water available. Despite 
this relative stability of the resource, 
our water problems are being ag- 
gravated more and more. They are 


becoming acute in many ways and in 
many places. To a growing extent, 
water is becoming a crisis. Why? 


Varied Interests in Use of Water 


One clear-cut reason for growing 
water troubles is that a constant sup- 
ply, relatively speaking, is progres- 
sively required to serve a larger num- 
ber of people or a bigger and bigger 
industry. Thus, as New York City 
grew in population and the per cap- 
ita consumption of water increased, 
its reservoirs became inadequate and 
more had to be built. At the same 
time, siltation was reducing the capa- 
city of some of these reservoirs. Then 
when a drouth year arrived, as it re- 
cently did, and the reservoirs were de- 
pleted, the city came perilously close 
to a major disaster. Picture, if you 
can, New York City a week after 
water quit flowing from its faucets! 
It’s too awful to think about. 

Many of Philadelphia’s industries 
use underground water pumped to 
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the surface. The level of this sub-sur- 
face water—the “water table”—has 
dropped year after year as the demand 
exceeded the rate of replenishment 
until now salty sea water, not usable, 
is seeping into these water strata. 
When the stable ground water re- 
charge is exceeded, a shortage is in- 
evitable. Portions of California’s un- 
derground water supplies have thus 
been drained to irrigate orchards and 
vegetable fields as well as furnish 
water for her cities. These are ex- 
amples of numerous cases of demand 
exceeding supply with resulting low- 
ering of water tables. The water table 
generally is normal, however, being 
substantially the same as it was a 
hundred years or more ago. 

The condition of our surface waters 
is quite another matter. Under orig- 
inal forest conditions the rainfall was 
mostly absorbed by the plant cover 
and ground litter. Streams were rela- 
tively steady flowing and free of silt. 
Other pollutants were unknown. Now 
the watersheds are covered with cut- 
over and grazed woods, pastures and 
cultivated fields mostly handled in an 
exploitive way of farming. Rain 
rushes to the nearest waterway carry- 
ing surface soil with it. This topsoil 
is segregated, becoming gravel bars in 
the swift-flowing sections, silt in the 
quiet stretches. Streams that once 
sparkled with jumping trout now 
sport bass if they are not too far gone, 
suckers and other rough fish in many. 
Wastes of cities and industries add 
the final debasement, reducing many 
a stream to the condition of an open 
sewer. These surface waters belabor 
the farmer alternately with dam- 
ages from excessive and inadequate 
amounts for his crops and animals. 
The recreational values of streams 
are reduced or lost. Periods of heavy 
rainfall bring ever-increasing dam- 
ages from floods, largely induced by 
mistreatment of the watersheds. Silta- 
tion impairs reservoirs and on the 
larger rivers it hampers navigation 
too. Tax money in larger and larger 





amounts is needed to keep the chan. 
nels open for boats. 

Surface water is impounded for 
several purposes. While there is much 
talk of “multiple purpose” reservoirs, 
many of these uses require different 
methods of management, hence con. 
flict. Thus, a basin to be effective for 
flood control must be kept at a low 
normal stage to keep a large storage 
volume available to hold flood water, 
It is relatively useless for water power, 
civic supplies, navigation or recrea- 
tion. A reservoir used to stabilize flow 
for navigation must release its water 
during low water periods when it js 
most needed for some other reservoir 
purposes. If fishing and hunting are 
of prime importance, a steady, full 
level is best. Thus it is clear that 
there is bound to be tremendous 
competition for the use of the water 
in reservoirs—especially since good 
reservoir sites are very limited. 

Efficient farming requires that the 
soil be “well-drained” so as not to 
drown out crops, and yet have an ade- 
quate amount of water in the surface 
soil to feed the crop plants. That's 
often a neat trick to accomplish. 
Many clay soils and low-lying fields 
have to be tiled or ditched to carry 
off excess water. Even in the humid 
Eastern states, rainfall is not always 
dependable enough for safe farming 
and irrigation systems are installed. 
Not infrequently, both drainage and 
irrigation may be applied on the 
same land. Water needed for it 
rigation is another demand upon 
the supply—the pre-eminent one in 
many parts of the West—and requires 
reservoirs, wells, or other sources of 
supply that are dependable through- 
out the crop growing season. 

Many of our valuable wildlife 
species are aquatic and thus are as 
sociated with a watery habitat. To 
some degree they compete with other 
interests for the use of water or water 
areas. Ducks, geese and other kinds 
of waterfowl and shorebirds are the 
most prominent group of aquatic 
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game birds. Among the aquatic mam- 
mals, the muskrat, mink, beaver and 
raccoon are valuable fur-bearers. All 
fish are denizens of lakes and streams, 
those of the trout family being most 
finicky in their requirements. Mis- 
use of the land has seriously injured 
all these kinds of wildlife by increas- 
ing the intensity of floods and 
drouths, causing siltation and warm- 
ing of waters. Pollution has ruined 
many of our streams for fish. Agricul- 
tural drainage in some areas has 
caused the loss of some aquatic 
habitat. On the other side, creation of 


new farm ponds and larger impound- 
ments has added to the living space 
for these creatures. Management of 
large reservoirs for purposes other 
than wildlife often limits their value 
to fish and game but most of them 
serve some good purpose. 

As our population increases, in- 
dustries expand and continued mis- 


use of the land further aggravates the 
damages from water, it is obvious 
that our water problems are due to 
increase. Water is destined to be a 
matter of increasing concern to the 
American people for a long time to 
come. We can theoretically overcome 
our water problems, most of them, 
but it will require a much more judi- 
cious program than now exists. 


Land Treatment, Impoundments and 
Pollution Reduction 

We cannot increase the supply of 

water coming to the earth although 





SCS Photo 


A farm pond that furnished fire protection 
and recreation for a Lehigh County farm 
family. 


recent developments in “rain mak- 
ing” indicate that we may hurry up 
the arrival of rain at times. Our water 
problems must be solved by judicious 
control and use of the same amounts 
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we have always had. Three major 
methods are open to us and all are 
necessary. By land treatment we can 
cause more rainfall to seep into the 
ground where it falls, cause less of it 
to race off to the sea to be lost until 
it is evaporated into the air and re- 
gathered into rain clouds. This means 
soil conservation and forestry and in- 
volves a complicated program of land 
use adjustments to comply with the 
natural capabilities of the land and a 
wide variety of conservation practices 
tailored to fit the specific needs of 
each area of crop land, grass, wood- 
land and wildlife land. Not only will 
soil be preserved and farm crops 
benefitted but other values will ac- 
crue too. Wildlife will have improved 
habitat. Flood crests and drouth in- 
tensities will be reduced. Silt dam- 
age will be curtailed and streams 
gradually healed of the wounds of 
erosion. 

Such a land treatment program is 
essential to the solution of our water 
problems. It is a feasible and profit- 
able program but it cannot be accom- 
plished by governmental action alone. 
It requires the cooperation of hun- 
dreds of thousands of farmers who 
own and manage the land that needs 
improvement. A fine start has been 
made through the soil conservation 
districts work aided by many agencies 
of local, state and federal government 
but the big part of the job is still 
ahead. 


Even were we able to perform the 
miracle of completing the needed 
land treatment program over night, 
we would still need impoundments 
for many purposes. Land treatment 
alone cannot provide the water power 
for electricity we need, nor the 
stabilized flow required for river 
navigation, or the downstream flood 
water control essential for our vulner- 
able valley cities. The melting winter 
snows of the western mountains must 
be caught and held in artificial basins 
if water for irrigating crops for arid 
soils is to be available in summer, 





Large and small water impoundments 
will be needed for recreation, farm 
water supplies, waterfowl breeding 
and resting places and many other 
purposes. These two aspects of water 
development—land treatment and 
impoundments—should and can _ be 
well integrated to meet the needs of 
our people. A significant fact is that 
93 percent of Federal expenditures in 
the soil, water, wildlife and forestry 
fields up to now and in present plans 
for the future have been allocated to 
the construction of large impound. 
ments; only 7 percent for all the rest 
—according to Bernard Frank and 
Anthony Netboy in their recent book 
LAND, WATER and PEOPLE pub. 
lished by Alfred A. Knopf. 

The third phase of the water pro- 
gram is to eliminate the unnatural 
pollution of our waters caused by 
cities and industries dumping their 
wastes into streams. If we were to 
adopt the philosophy of refusing to 
foul our valuable waters by dump- 
ing our sewage and industrial by-pro- 
ducts into them, our streams could be 
renovated. Some progress is being 
made as more cities install sewage 
treatment plants and industries take 
care of their wastes. Some factories 
today are boasting that they return 
the water they use to the river more 
pure than they received it. That is a 
good sign. We must take pride in 
being decent about our natural re 
sources. No doubt stronger laws will 
be required to force recalcitrants into 
line for the public good. Pennsyl- 
vania has already made great strides 
in this direction by requiring that 
the wastes of its coal industries be 
kept out of the streams. We need to 
go much farther, until every com- 
munity and every industrial unit can 
say “we do not pollute the water 
that belongs to everyone.” Surely the 
cost of this pollution prevention is 
as just a part of the cost of a product 
or of city living as anything could be. 

To sum up, it is clear that there 
is much man can do to solve his water 
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roblems. Much progress has been 
made already but much more needs 
to be done. Almost surely our water 
roblems will get worse before they 
get better. We need to pursue a three- 
part program of land treatment, crea- 
tion of impoundments and pollution 
control that is well balanced. With 


all of this, there will be some water 
problems unsolved. Where there 
simply isn’t enough water to meet 
mans’ needs in an area, his popula- 
tions or his industrial development 
will thereby be limited. For the most 
part, his destiny with water lies in his 
own hands. 
. The End. 





STATE'S 1951 SMALL GAME BAG 
ANNOUNCED 


The following figures on Pennsyl- 
vania’s 1951 small game harvest rep- 
resent the compiled estimates sub- 
mitted by all State Game Protectors. 
(As soon as the final tabulation of 
deer and bear kill tags is made, the 
large game bags of last year will be 
announced.) 

Upland game bird totals jumped 
considerably, in comparison with the 
1950 figures. The ringneck pheasant 
bag increased over 32,000 cocks, for 
a total of 385,598 birds. The wild 
turkey take was 8962 birds, which was 
an exceptional one-year increase of 
nearly 3700. Ruffed grouse killed 
numbered 45,250, nearly gooo more 
than in 1950. Bobwhite quail taken 
totaled 7363 this past season. This 
was about 2900 more than in the pre- 
vious one. 


The cottontail rabbit harvest fell 
off over 295,000 from that of 1950. 
The 1951 estimate stands at 1,258,246. 
The snowshoe rabbit kill at 1506, was 
barely better than that of the pre- 
vious season. Squirrel hunters had a 
fair season. They took, in the com- 
bined species, an estimated 541,158 
bushy tails, a single year decrease 
of about 5400. Raccoons taken by 
trap and gun numbered 99,413, im- 
proving the 1950 figure by nearly 
25,000 ringtails. The woodchuck bag 
was pegged at 258,314, which was 
some 6600 whistle pigs more than the 
year before. 


The total of wild ducks and geese 
killed in the Commonwealth in the 
1951 season was placed 56,529, an 
increase of more than 4,000 fowl 
over 1950. The woodcock bag was 
not so encouraging, being estimated 
at 14,409, a drop of almost 3100 in 
one year. The combined take of 
rails, galinules and coots was esti- 
mated to be 6755, which topped the 
1950 figures for these birds by about 
1800. 

All in all, considering both forest 
and farm species, Pennsylvania’s 1951 
small game season was generally good. 
In some categories, as with ringnecks, 
turkeys, grouse, and raccoons, there 
was a marked improvement in hunt- 
ing results. As always, the success 
varied from one section to another, 
dependent on numerous factors that 
determine game abundance or scar- 
city. 

The principal discordant note 
was provided by the lowered cot- 
tontail kill over much of the state. 
Predation, disease and mechanized 
equipment always cause an_ early 
summer rabbit population to dwindle 
75 or 80 per cent by fall. But late 
in the summer of 1951 there was a 
drop that belied the usual cottontail 
population checks provided by field 
observations and road kill counts. 
The extremely dry months of last 
summer apparently favored the ring- 
neck but not the rabbit. For one 
thing, such dry weather fosters the 
increase of parasites that infest, and 
often kill, rabbits. 
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eport on rst Archery eason 


By ROGER M. LATHAM 


ENNSYLVANIA had its first spe- 

cial archery season for deer dur- 
ing the two week period from Octo- 
ber 15 to 27, 1951. Altogether 5442 
of the two-doflar Special Archery 
Licenses were sold. Only bucks were 
legal prey during this season, with 
the usual Pennsylvania requirement 
that there be two or more points 
to one antler. 

Following the season, 32 hunters 
returned their big-game tags report- 
ing success in killing a buck. To se- 
cure reliable information about the 
season, and about the bowmen them- 
selves, a questionnaire was sent to 
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each of the 32 successful hunters. 
From the 29 completed forms re- 
turned, some interesting information 
was obtained. 

The 29 bowmen hunted a total of 
105 days (531 hours) with and aver- 
age for the group of 3.6 days or 18 
hours. They saw 126 legal bucks with 
an average of 4.3 per man. These 
hunters shot at 57 of the bucks, 
killed 29, and crippled 2 others. The 
number of antler points ranged 
from 3 to 10. 

It took an average of 1.6 arrows 
to kill a deer, with a maximum of 
5 and, of course, a minimum of 1. 
The average shooting distance was 32 
yards. One buck was killed at 70 yards 
and the shortest shot was 10 yards. 
Eighteen of the bucks were standing, 
8 walking, and 3 running. The deer 
travelled an average of 215 yards 
after being shot, but one managed 
to go nearly a mile. Four died right 
where first hit, 17 moved 100 yards or 
less, 10 travelled between 100 and 
500 yards, and 2 moved over 500 
yards. 

Only one man of the 29 used a 
deer call. 

Another lot of questionnaires was 
sent to the members of one of Penn- 
sylvania’s archery organizations. Of 
this group, 83 returned completed 
forms. The 83 hunters had spent a 
total of 417 days (2,887 hours) in the 
deer woods, with an average of 5 days 
(35 hours). They saw 245, legal bucks, 
or an average of 3 per man, and shot 
at 77. Only 3 were crippled. 

For both groups, it took an average 
of g hours of hunting to see one legal 
buck at this time of year. Because 
the archers were so widely scattered 


over the state, there was little chance 
for one hunter to chase a deer into 
another hunter. Unlike the regular 
season, it was a case of the hunter 
pitting his stalking skill, or his 
patience in sitting and _ waiting, 
against the superbly keen sense of 
sight, hearing, and smell of the deer. 
The fact that only 32 hunters were 
successful gives a good indication 
which proved the winner in most 
cases. 

In the regular rifle season when 
400,000 or more deer hunters may be 
in the mountains, the deer are often 
so thoroughly surrounded that they 
are likely to run into hunters no 
matter where they go. Thus, skill 
plays a relatively unimportant role 
during the regular season, and for 
most hunters bagging a deer be- 
comes pretty much a case of being in 
the right place at the right time. 
This is one of the principal reasons 
why the archery season appeals to 
a select group of hunters who pre- 
fer to get a maximum of sport and 
satisfaction from their outdoor recrea- 
tion. 

One of the most surprising bits of 
information gleaned from the ques- 
tionnaire was the fact that 23 of the 
29 successful bowyers were hunting 
with the bow and arrow for the first 
time. If this small sample is indica- 
tive of the whole, then it is apparent 
that the first Special Archery Season 
was responsible for about 4,000 sports- 
men taking up this new method 
of hunting deer. And the indica- 
tions are that next year will see 
even more converts to the use of 
these primitive weapons. 

The End 














28 


GAME NEWS 


MARCH=~1959 








uaa ss 


Visitors From the Northwest 


MECHANICSBURG—On Sunday, 
January 6, I was called to the home 
of Mrs. S. Harper Myers, 215 E. 
Simpson Street, Mechanicsburg, Pa., 
to look at some interesting winter 
bird visitors. When I arrived there I 
found a small flock of Evening Gros- 
beaks feeding at the bird feeders 
which Mrs. Myers keeps constantly 
supplied with scratch grain and other 
food for the birds. I counted fourteen 





of feed- 


Earlier in the morn- 


these rare winter visitors 
ing vigorously. 
ing Mrs. Myers had counted twenty- 
four in the flock. 


The Evening Grosbeak is about 
the size of a starling, olive green to 
yellow body, with black and white 
wings and tail, and a heavy cream- 
colored bill. The female is paler but 
the general markings are much the 
same. They breed in northwestern 
United States and southwest Canada. 
According to bird authorities, they 
come east of the Mississippi only oc- 
casionally, and then only in winter. 
Residents of the Harrisburg area can 
consider it a privilege to see these 
rare visitors from the northwest. 
Charles F. Stambaugh, Wildlife Pro- 
tection Division. 





Old-Timers 


WEATHERLY—During the past 
hunting season I took particular no. 
tice to the age of some of the hunters 
which I checked in the field. The 
younger hunters are still in the ma- 
jority. However, I came across an 
eighty-three-year-old bear hunter, an 
eighty-six-year-old deer hunter and a 
trapper over seventy years old that 
had trapped twenty-two foxes. The 
eighty-six-year-old hunter was by him- 
self and had walked more than six 
miles when I checked him. He did 
not gripe about the hunting condi- 
tions nor the weather. He had run 
out of cigarettes so I gave him enough 
to last until he reached his home. 
District Game Protector Glenn A, 
Kitchen, Weatherly. 


Vandals Damage Farmers Equipment 

STROUDSBURG—Another 119 
acres of good hunting land has been 
closed to hunting in Monroe County 
due to the vandalism of two un- 
scrupulous hunters, During the past 
small game season on the farm of 
Adam Kuehner, one hunter shot into 
Mr. Keuhner’s potato sprayer and 
another shot a tire flat on his lime 
spreader. Mr. Kuehner estimates the 
damage at around $60.00 and stated 
that from now on this farm will be 
posted. District Game Protector John 
H. Doebling, Stroudsburg. 


: Weasel Loses Prize 

UNION CITY-—A trapper, William 
Kroski, reported that while patrol 
ling streams to locate beaver colo 
nies, he saw a large brown weasel 
with a freshly killed rabbit. Mr. 
Kroski, having no gun, tried to kill 
the weasel with a club, but it mam 
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aged to escape. Later in the day Mr. 
Kroski returned to the same spot and 
found tracks in the snow indicating 
that the weasel had returned to re- 
cover his kill and while dragging it 
away, a fox intervened. The tracks 
indicated that there had been quite 
a battle. The fox took the rabbit 
and the weasel escaped after giving 
up the unequal struggle. District 
Game Protector Elmer D. Simpson, 
Union City. 


Honker Hankers For Attention 


RENOVO-Last fall, H. M. B. 
Weicksel, President of the Western 
Clinton Sportsmen’s Association saw 
a wild goose on Kettle Creek that 
didn’t act like a wild goose. It was 
a Canada Goose swimming along as if 
in Central Park. Some of the children 
present fed bread, peanuts and other 
tidbits to the goose. The strange 
part of the affair was the fact that 
the goose was alone, where it came 
from and where it went to must re- 
main a mystery. District Game Pro- 
tector Charles F. Keiper, Renovo. 


Big for His Age 


WESTFIELD—During the past 
bear season I know of four bear cubs 
being killed. All of these cubs were 
turned in by the men shooting them 
and a quarter-penalty paid. One of 





the cubs weighed 93 pounds before it 
was dressed. ‘This substantiates at least 
in part the information given by 
Supervisor Sherman that cubs some 
times weigh as much as legal runt 
bears. District Game Protector Gerald 
W. Cyphert, Westfield. 


High-Diving Fox 


CONFLUENCE-~—In October while 
Special Fish Warden, Robert Augus- 





tine and Scott Holliday Addison were 
moving down stream on the Youghio- 
gheny river and above Route 4o they 
observed something leap from the 
rock walled parapet into the river. 
Speeding up their boat they overtook 
a gray fox swimming the river. The 
fox was dispatched to the great be- 
yond. District Game Protector Wil- 
liam Lane, Confluence. 


Nature’s Own Coon Trap 


MILESBURG—Found a coon that 
had wondered out on the freezing 
slush which covered a layer of ice 
on a pond on Spring Creek, in Cen- 
tre County. The coon became trapped 
when all four of its legs became 
frozen in the ice, and finally perished. 

I picked up a sick coon at the 
same sight for shipment to our re- 
search laboratory. Other reports have 
reached me about coon being in a 
“drunken” condition in this area. It 
is believed that the coon frozen in 
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the ice must have been in this con- 
dition. District Game _ Protector 
Charles M. Laird, Milesburg. 


Sportsmen Nab Cheaters 


WILCOX—A number of Good 
Sportsmen made it a point to get the 
license numbers of hunters who shot 
illegal deer and in most cases the 
offender was apprehended and paid 
the penalty. These sportsmen are to 
be commended for their interest. All 
we need is more of them. District 
Game Protector Vern A. Van Order, 
Wilcox, 


Saving Ammunition 


SMETHPORT—Deputy Carlson 
related the following. On December 
15 he observed a hunter dragging an 
anterless deer out of the wood and 
stopped to check it. He then noticed 
that the hunter was not carrying a 
gun and asked him how he killed 
the deer. The hunter reached into 
the back of his hunting coat and 
brought out the barrel of a carbine 
and very sincerely stated that after 
he shot the deer he went up to it 
and that it then charged him and 
he hit it on the head, breaking the 
stock off the gun, there is not much 
doubt but that the gun was loaded 
and fortunately we did not have an- 
other hunting accident. District Game 
Protector William H. Shirey, Smeth- 
port. 


Fox Put to Flight 


WESTFIELD—Deputy Snyder re- 
lated the following incident to me, 
which I think a bit unusual. While 
on patrol checking deer hunters in 
Red House Hollow during the deer 
season, Deputy Snyder’s attention was 
attracted to a spot near the edge of 
an old field, by what he thought was 
a dog barking. He scanned the area 
with a pair of binoculars, saw two 
deer acting strangely and soon noted 
the reason for their strange actions. 
A red fox would bark at one of the 





deer and rush to attack it. When 
the deer struck back the fox would 
then turn his attention to the other 
deer, which in turn would charge at 
the fox, striking out with its front 
feet, driving the fox away. This affray 
lasted for several minutes before the 
fox finally gave up the fight. District 
Game Protector Gerald W. Cyphert, 
Westfield, 


Mink On the Warpath 


MANSFIELD—Mrs. Luther Fish of 
Mansfield R. D. No. 3 was attacked 
and bitten by a mink as she was 
crossing the lawn of a relative’s farm 
home. The mink chased her and 
her son and daughter-in-law into the 
car where it followed them. Her son, 
Edgar, finally drove the mink away, 
only to have it return and jump 
up under the hood of the car where 
it took refuge in a crevice under the 
fan. All efforts to dislodge the ani- 
mal failed so Mr. Fish drove to 
Randy’s Service Station at Mansfield, 
where Ray Sumner and Bernard Ran- 
dolph removed the animal. 


The two men were able to snare 
the mink and pull it from its hiding 
place only to have it attack them 
when it was free. Sumner, in order 
to protect himself, ended the animal’s 
spree with a blow on the head. A 
later laboratory examination failed to 
disclose any indication of rabies, and 
no explanation can be given for the 
animal’s strange behavior. District 
Game Protector James A. Osman, 
Tioga. 
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Dilan County 
Site of P. Seed olanding 


Nineteen in a Series 





Note: This center sheet can be re- 
moved if desired, without damaging 
the magazine, by loosening the two 
center staples. 











Land Area 


The county contains 122,432 acres 
of which 19,964 acres are forested. 
There are 45,088 acres in farm lands. 
Publicly owned land comprises 549 
acres, of which only 10 acres are 
State owned. 

Topography 

Most of the county is extremely 
fla. Bounded on the southeast by 
the Delaware River it is drained by 
Cobbs, Darby, Crum, Ridley and 
Chester Creeks. A large part of the 
river frontage consists of vast marshes. 


Transportation 

Railroad service is furnished by 
the Pennsylvania, the Reading, and 
the Baltimore and Ohio railroads. 
The county is traversed by the Balti- 
more Pike (U. S. 1), the Lincoln 
Highway (U. S. 30), the 28th Divi- 
sion Highway (U. S. 322), and has 
419 miles of improved State high- 
ways. 

District Game Protector 

Daniel S. McPeek has jurisdiction 

over the entire county. 


Fish Warden 


Horace A. Pyle, R. D. 2, Coates- 
ville. 


Agriculture 
In spite of its small size and dense 
population Delaware County has 
25,000 acres under cultivation, and 


agriculture is a very important 
source of income. Truck farming and 
mushroom growing are the princi- 
pal agricultural industries. 


Industry 


The city of Chester is noted for 
its shipyards and Marcus Hook is 
the location of one of the world’s 
greatest oil refineries. Other indus- 
trial products are textiles, chemicals, 
paper and printed matter, locomo- 
tives, machinery and parts, linoleum 
and oilcloth, and rayon. 


Historic 

Pennsylvania's first permanent set- 
tlement by white men was made in 
1643 by pioneer Swedish settlers. 
Forty years later William Penn ar- 
rived at Upland, the site of the 
Swedish settlement, and began col- 
onization of the land granted him 
by King Charles II of England. Penn 
later changed the name of Upland 
to Chester, and it was here that the 
first Assembly met, adopted Penn’s 
Frame of Government, enacted the 
first body of laws, and organized 
the County of Chester. Delaware 
County was formed in 1789, six 
years after the close of thé Revolu- 
tion. 

The historic Battle of Brandywine 
was fought at Chadd’s Ford during 
the Revolutionary War. Two other 
spots of historic interest are Old St. 
David’s Churchyard, Radnor, burial- 
site of General “Mad” Anthony 
Wayne, a hero of the Revolution and 
one of America’s greatest soldiers; 
and the birthplace of one of the Na- 
tion’s most famous early painters, 
Benjamin West, in Swarthmore. 
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The court house in Chester, built 
in 1724, is the oldest public build- 
ing in Pennsylvania. 

Quakers from New Jersey settled in 
this region, and these were supple- 
mented by other Quakers who came 
directly from England. 

Educational institutions of higher 
learning are: Swarthmore College, 
Villanova College, and Pennsylvania 
Military College. 

Recreation—Hunting 

Practically all of the county’s rab- 
bit and pheasant hunting is found 





on private land. Organized fox hunts 
are a popular sport. The Tinicum 
marshes furnish excellent duck and 
shore bird hunting. 


Recreation—Fishing 

Fishable waters (name of stream, 
fish stocked, location and length of 
stocked waters) include: Chester 
Creek, brook and rainbow trout, 
Media, Rt. 1, 7 mi.; Chester Creek, 
W. Branch, brook and rainbow trout, 
Media, Rt. 1, 6 mi.; Ridley Creek, 
brook trout, Media, Rt. 1, 4 mi. 





PGC Photo 


Fox hunting on horseback is a popular sport in Delaware County. 
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Rolead to Keep Shooting 


PART VI 


By Ed Shearer 


ROBABLY no discovery by man 
ee contributed so much in the 
making of our modern civilization as 
gun powder. The reason for this lies 
in the fact that with the aid of this 
magic substance small bodies of men 
could defend and maintain them- 
selves against great bodies of men not 
so equipped. 

Thus the dark continents of the 
world began to feel the weight of 
expansion of the more enlightened 
races as opposed to the rather tenta- 
tive thrusts of roving adventurers. 
Our country is an example. The vast 
resources of the world were made 
available for the advancement of man 
by gun powder. While it may be said 
that the pen is mightier than the 
sword a calm appraisal of the cen- 
turies would indicate that gun pow- 
der was more potent than either of 
them. 

A study of gun powder leaves one 
in considerable doubt as to who ac- 
tually discovered it. Some sources say 
the Chinese, others the Hindus, while 
others credit the invention to one 
Berthold Swartz. It is known for cer- 
tain that a German Monk in a writ- 
ten manuscript in the year 1249 A. D. 
accurately described its composition. 

But whoever was the real inventor 
of gun powder it is a fact that guns 
and cannon were in use prior to 1350 
A. D. From this time on until about 
the year of 1846 when gun cotton 
was discovered, black powder was the 
only powder known and used. The 
word powder is actually a misnomer 
as the word means fine dust. But it 
seems the first propellent was a mix- 
ture of ground saltpeter, charcoal and 
sulphur resembling black dust and 
the name has stuck ever since. 


The average composition of black 
powder runs close to 75 parts salt- 
peter, 10 parts sulphur and 15, parts 
charcoal. The speed of burning of 
black powder is controlled to a cer- 
tain degree by the grain size. Pow- 
der with large grain size burns more 
slowly than powder with small 
grain size. But if the grain size is 
made too fine the burning may be 
slowed because the spaces between 
the grains are filled making it difficult 
for the igniting flame to communicate 
itself rapidly throughout the charge. 
Small grain powder is the easiest to 
ignite hence its use in the priming 
pans of the old flintlocks. 

Currently black powder is manu- 
factured in irregular shiny black 
grains. The sizes are designated by 
the letters FG, FFG and FFFG. The 
more F’s the finer the grain size, al- 
though there may be some variations 
between the powders of different com- 
panies. 

Now we come to smokeless powders 
and it is essential to safety as well as 
efficiency that the reloader have a 
reasonable working knowledge af the 
properties of this component. 

The discovery of nitrolglycerin in 
the year 1846 opened the way to new 
fields in explosives. This is one of the 
most powerful explosives known in 
the powder field, the basis of many 
of our modern compounds. Nitro- 
glycerin contains a large amount of 
oxygen and its chemical ingredients 
are capable of transforming them- 
selves into gases by rearrangement. A 
shock will start this process and once 
started it will spread almost instantly 
throughout the mass resulting in a 
violent explosion. Nitroglycerin by it- 
self is of limited use due to the difh- 
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culty and precautions necessary to 
control it. It is so sensitive that even 
friction might cause it to explode. 
The difficulty was overcome by the 
(liscovery that nitroglycerin absorbed 
into a porous substance made a much 
easier controlled explosive. One of 
the great industrial uses of it is made 
by allowing nitroglycerin to be ab- 
sorbed by a porous earth known as 
Kieseluhr. The product of this sub- 
stance is called dynamite. 


The discovery of guncotton added 
another powerful explosive to the list, 
which was to play a major part in 
our modern smokeless powders. This 
is a chemical compound, not a mix- 
ture, and is formed by the action of 
nitric and sulphuric acids on cotton 
or any kind of cellulose. So we hear 
it referred to among powders as nitro- 
cellulose. Guncotton in itself burns 
too rapidly to lend itself to use in 
firearms. 

By mixing it with nitroglycerin, 
success was quickly attained. First the 
guncotton absorbed the nitroglycerin 
the same as the porous earth method 
of dynamite. Second the absorbing 
agent was in itself a powerful ex- 
plosive. Various explosives were thus 
formed by this combination. Cordite 
smokeless, which is Great Britain’s 
standby powder, is a combination of 
37 parts guncotton 58 parts nitro- 
glycerin and 5 parts vaseline. The 
mixture of guncotton contains insuffh- 
cient oxygen to turn all of its carbon 
into carbon dioxide gas. Nitroglycerin 
has too much oxygen. By balancing 
the two in proportion the excess of 
the one balances the deficiency of the 
other. 

The difference between black 
powder and smokeless guncotton or 
nitroglycerin is that black powder 
is a mixture requiring a flame to 
make it burn or explode, while nitro- 
glycerin and some other smokeless 
powders can be burned without any 
explosion resulting. Dynamite can be 
cut up and thrown into the fire with 
little danger of exploding. Shock is 


needed to cause the chemical rear. 
rangement from solids to gases known 
as detonation. This speed of detona- 
tion varies but with some explosives 
it runs as high as 7000 yards a second. 


In making modern smokeless 
powders there are two methods. One , 
consists of dissolving guncotton in a 
mixture of ether and alcohol which 
forms a mass called colloid. This has 
about the consistency of melted glue. 
This mass is squeezed out in tubes 
like macaroni. The tubes are cut in 
short lengths after which the ether 
and alcohol are evaporated off leav- 
ing a hard substance resembling dried 
glue. The modern DuPont military 
powders or IMR series are made by 
this process. They are made in the 
form of small cylindrical grains with 
a hole running through the center. 
This hole size controls the speed of 
burning of the powder and holds up 
the pressure of the powder gases as 
long as possible. 

One of the difficult problems of 
obtaining high velocity is due to the 
fact that the bullet, by traveling 
through the bore following the ex- 
plosion, decreases pressure as_ the 
space in which the gases are confined 
is increased in volume. To counteract 
this reduction of pressure the powder 
grains must be made to produce a 
uniform and sustained amount of gas 
from the beginning to the end of 
combustion. The hole in the powder 
grains readily facilitates even com- 
bustion. As the outside of the grain 
burns its surface area is reduced. The 
resultant loss of pressure is equalized 
by the increase in area of the inner 
surface as the hole is enlarged by 
combustion. The balance between 
these two surfaces are controlled by 
the ratio of inside diameter to outside 
diameter of the grain of powder. 

Another method of controlling the 
burning speed and making it more 
progressive is by coating it with a sub- 
stance that causes it to burn more 
slowly at first. As this coating burns 
off the speed of combustion is in- 
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creased. So progressive burning pow- 
ders tend to give a more evenly dis- 
tributed pressure sustained longer 
during bullet travel with a lower 
maximum pressure because this pres- 
sure can be spread out during the 
entire bullet travel. Also, like black 
owder, their burning speed is partly 
controlled by grain size. Powders with 
small grains burn faster and are bet- 
ter suited to short barrels while the 
larger grained powders are better 
adapted to long barrels. 


Another type of important powder 
that the handloader will deal with is 
known as double base powder. In 
this category are powders that have 
a certain proportion of nitroglycerin 
and nitrocellulose in their composi- 
tion. The modern Hercules line are 
all double base powders. Probably the 
most famous of these are Hercules Hi 
Vel for rifles and Bull’s eye for pistols. 
They burn at higher temperatures 
then single base powders and for 
weight are a little more erosive. The 
noncorrosive primer has eliminated 
most of this trouble and the Hercules 
laboratory claims barrel life is about 
equal to that of guns using single 
base powders. 


The rate of burning of such pow- 
ders as DuPont IMR series and Her- 
cules Hi Vel depends not only upon 
grain size but on the resistance the 
bullet offers to being moved. If these 
powders are ignited in the open air 
they burn slowly without any ex- 
plosion. Confined the first grains 
burn giving off hot gases which in 
turn speed up the rate of burning. 
The more the gases are confined the 
hotter they become and the faster the 
penuaice of the remaining pow- 
der. 


So with a heavy or oversize bullet 
or a case full of powder the com- 
bustion is much more rapid than with 
a light bullet of proper size or a casc 
only partly filled with powder. So 
we find that bullet weight and size, as 
well as loading density are vital fac- 
tors in handloading. 


With a fast burning powder and a 
certain type bullet it would be pos- 
sible to blow up a gun with a certain 
charge without raising the velocity. 
With the same charge of slow burning 
powder we could not only raise the 
velocity as much as 300 ft. but the 
pressure would remain low and safe. 
Thus it can be seen that the hand- 
loader should know some thing about 
the construction and the properties of 
his powder not only to insure his 
safety but to get the utmost out of his 
handloads. 

Some powders will burn efficiently 
with a large air space in the case and 
a light bullet. These are the powders 
to use for reduced loads. They must 
be able to burn in large cases with 
light charges and without the help of 
much bullet resistance. One popular 
powder of this type for years was Du 
Pont #80 now replaced by 4759 
S R powder. 

As far as the average shooter is 
concerned the maze of numbers and 
names are confusing. In the Du Pont 
line many powders have been changed 
and new numbers given. Another 
thing that makes it difficult is the fact 
that Du Pont and Hercules who 
supply most of our powder have dis- 
continued giving data on loads and 
pressures of powders. The reason they 
assign for this is that due to changes 
in components beyond their control 
they are discontinuing the publish- 
ing of all loading data. By components 
I take it they mean mostly primers. 
While granting non-corrosive primers 
do give erratic pressures some times, 
variations of components from stand- 
ard have done the same thing in the 
past before the advent of non-corro- 
sive primers. It seems to me that a few 
basic loads with reduced pressures as 
starting points would give the average 
handloader a well-deserved break. In 
order to try to help the beginner I 
will give a list of current powders and 
the old powders they replaced to help 
him make a fair selection of the best 
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powder for his gun and the load he 
intends to use. 


One thing to keep in mind is that 
all powders have what is called a 
working range of pressures,—pressures 
that will burn them effectively. This 
range may be long or short depending 
on the powder. The top is the point 
of critical balance above which you 
approach detonation and disaster. 
For general purposes those with wide 
working ranges are most useful to the 
average handloader. Powders used for 
high velocity with heavy bullets such 
as Du Pont 4350 are slow burning 
powders and have a narrow pressure 
range. The medium burning powders 
are the most useful with jacketed bul- 
lets while the quick burning powder 
such as 4579 is the best for lead bul- 
lets at low velocity. Best accuracy is 
usually achieved somewhere between 
the high and lows of pressure. 


We will start with the Du Pont 
Lines. The old reliable Du Pont 
S R #80 was the headliner for years 
for reduced loads. It was used in 
Rifles and revolvers alike. There is 
still a lot of it around and loads are 
generally printed on the label. These 
should not be exceeded as pressures 
above a certain point are critical with 
this powder. It has been replaced 
with #4759 which cannot be used 
in revolvers. Du Pont IMR #4227 
is a dense progressive fast burning 
single base powder which replaces 
IMR #1204 and is adapted to small 
capacity cases such as the Hornet etc. 
It can also be used for accurate 
reduced loads with either lead or 
jacketed bullets in large cases. 

Du Pont IMR 4198 is similar to 
old IMR #25 and is fairly fast burn- 
ing adapted to light bullets in full 
charges in cartridges like .300 Sav. 
and .g2 Special, etc. It may be used 
with gas check bullets in the large 
military cases. 

Du Pont 3031 is a single base medi- 
um burning powder which replaces 
IMR #17\4. This is a very useful 
powder being very flexible and burns 


under a wide range of pressures. It 
can be used from the .220 Swift to the 
big bore with big diameter bullets, 
It gives good velocities with low pres- 
sures. 

Du Pont 4320 is a dense single-base 
slower burning powder with a smaller 
working range than the 3031. It isa 
fine powder in the .220 Swift, .257 
Roberts, etc. with full or near full 
charges. I have found it very accurate 
with high velocity and low pressures. 

Du Pont 4064 is a single base 
powder which replaces the old #1514. 
It is very slow burning and has a 
narrow working range. It is most 
effective with heavy bullets in the 
large military class cartridges. The 
average handloader will have little 
use for it. 

Du Pont IMR #4350 is a fairly 
new single base powder and is the 
slowest burning in the Du Pont series, 
It is the best for very heavy bullets 
in the large cases. Small cases will not 
hold enough of it to make it burn 
well. This is one powder that can be 
compressed by the bullet. It is not 
too critical at peak pressure and is 
at its best with very little air space 
in the case. 

Du Pont pistol powder #5056 is a 
single base slow burning pistol 
powder. This replaces the old #5. It’s 
at its best in full charges in the large 
caliber revolver cartridges. 


Du Pont #6 is a single base pistol 
powder that will not handle as heavy 
a charge as #5 but neither does it 
burn well in very light charges. It 
has little to recommend it in view of 
the better powders available. 

The Hercules powders are all 
nitroglycerin or double base powders. 
They are very fine and accurate. They 
are as follows: 

Hercules Unique is a good all 
around powder for reduced loads 
with good working range. It gives | 
high velocity in revolver cartridges 
with low pressures and in reduced 
loads in rifles. 

Hercules Sharpshooter was devel- 
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oped in 1900 to replace black powder 
in all caliber cartridges. Consequently 
it performs best at low pressure levels. 


Hercules #2400 is a comparatively 
new powder as Hercules goes. It 
possesses a very good working range. 
It was designed for small cases such as 
25/20, Hornet, etc. It is good for mid- 
range loads in the .257 and .270 cal. 
class. Hercules Lightning is another 
old powder dating from 1goo. It was 
designed for the then high velocity 
loads of the 7 mm class. It is good for 
normal loads in the old straight-sided 
cases like the .45/70 etc. It is a good 
powder for mid range loads with gas 
checks in the military class calibers 
and has a medium working range. 
Hercules Hi Vel has long been a 
favorite of handloaders. Superbly ac- 
curate in medium to top loads it 
burns well from 20,000 to 55,000 lbs. 
pressure. It can be used with lead 
gas checks or jacketed bullets with 
high velocity. One of the very best all 
around powders for the handloader. 

Hercules Bullseye is a double 
base pistol powder that has been a 
standard for many years for uni- 
formity and accuracy in light and 


standard loads. It is quite critical at 
its peak pressure and should not be 
used for high velocity loads. 

There are various other powders 
but as they are not generally available 
to handloaders we will not go into 
them. While not complete this list 
should give the average handloader a 
fair working knowledge in the selec- 
tion of his powders. 

There are a few rules the beginner 
should always observe. All old pow- 
ders with loads printed on the labels 
were mostly meant for the old pri- 
mers. Cut all these loads 3 to 5 grains. 
In fact, cut all published loads the 
same unless the exact primer is stated. 

Do not use any powder, salvaged 
or otherwise, unless you have the 
complete data on it. 

Weigh all full charges and check 
cases for double charges. 

Store powder in a dry not too hot 
place and it will keep for years. I am 
shooting some Hi Vel that is 25 years 
old and the accuracy is still fine. 

Remember, powder is not usually 
dangerous to have around the place 
but a careless user of it JS. 


To Be Continued 





THINGS YOU MAY NOT KNOW 


The kangaroo rat is neither a 
kangaroo nor a rat, but is a near 
relative of the pocket mouse which 
shares his desert haunts. 


The chimpanzee has _ terrific 
strength, equal to that of several 
men. In captivity, it seldom lives 
longer than 15 years. 


Vultures are health-protectors in 
warm lands where they eat carrion, 
being guided to their food not by 
smell but by sight. Its amazing vis- 
ion is an important factor in the 
vulture’s longevity. 


The chikarah, an antelope found 
in India and Tibet, has four horns 
instead of the usual two. 


The population of a hive varies 
from 50,000 to as much as 80,000 
bees. When the hive becomes over- 
crowded, the queen bee and thou- 
sands of workers leave to form a 
new colony. 


The viper is the only poisonous 
reptile found in Britain. 


The winter coat of the bharul, 
blue sheep of Tibet, is grey. The 
summer garb is brown. 
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S : Challenge fo Sportsmen 


By Leo A. Luttringer, Jr. 


“Are we in it 
Well I guess 


FFA—yes, 


OU guessed right. It’s an old 

school yell that probably is fami- 
liar to many of you, except for one 
thing—schoo! itself. In this case the 
school is the Future Farmers of 
America, Pennsylvania's 12,000 voca- 
tional agriculture students, and they 
ARE in it. So are WE. The question 
is are YOU? In what, you ask? Per- 
haps the following quotation from 
the Conservation section of Novem- 
ber Field and Stream will refresh 
your memory: 

“A nice challenge to organized 
sportsmen in Pennsylvania has come 
out of a cooperative program involv- 
ing 12,000 Future Farmers of Amer- 
ica, sponsored by the Department of 
Public Instruction and the Game 
Commission. The boys will be given 
an opportunity to improve conditions 
for wildlife on their own farms, with 
special emphasis placed on woodlot 
management, food strips and nesting 
islands. The two state departments will 
furnish the know-how and its dis- 
tribution, and have put it up to 
sportsmen’s clubs to administer the 
program on the local or county level. 
That strikes me as an opportunity 
that just can’t be evaded, even if 
the impulse to duck should be pres- 
ent. Furthermore, it is the sort of 
project that puts new life into any 
group.” Harold Titus, Editor. 

In case you have forgotten this 
statewide program for improving 
wildlife habitat on the farm let’s do a 


yes, yes!” 


quick recap on it. It was announced 
in the GAME News, July last year 
and the first year’s competition will 
close the end of this September so 
that the program will again become 
operative during the next Vocational 
Agriculture year which runs from 
October to October. 


Elements of the program comprise 
such projects as woodlot management, 
wildlife in the harvest plans; winter 
feeding; shop work such as building 
feeders, rearing pens of quail, -etc.; 
waterfowl restoration including farm 
pond development; fencing wildlife 
areas; border planting; day-old quail 
and pheasant chick rearing; improv- 
ing fur-bearing animal habitat; con- 
trolling predators, etc. 


A point system for scoring work 
accomplished was developed in Lawr- 
ence County through the coopera- 
tion of W. T. Patterson, Biology 
Teacher, Calvin A. Hooper, Jr., Game 
Protector and James E. Fink, Voca- 
tional Agriculture Supervisor. It was 
subsequently revised to more fully 
coincide with the statewide program 
and is now the official measuring 
stick for the undertaking. 


The Game Commission has con- 
tributed $1,000 in cash to be used as 
awards at the state and division levels 
as follows: 


State Level: (total $200) 
ist prize award 
2nd prize award 


$125.00 
75-00 
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Field Division Level: in each of 
Game Commission 6 Divisions: 
(total prizes $750) 


ist prize award $50.00 
2nd prize award 35-00 
grd prize award 25.00 
4th prize award 15.00 


Conservation Award: ($50) 


This amount will be used as 
rize money for the Chapter 
which displays the best conser- 
vation exhibit at the State Farm 
Show. 


The above explains OUR part 
(Game Commission, Public Instruc- 
tion, Future Farmers) in the program. 
YOU (all sportsmen’s organizations) 
were invited to participate at the 
local level by offering some award or 
awards to the boy who did the best 
job. These awards can be anything 
from merchandise to War Bonds. 
Only one stipulation was made, 
namely, that if a club furnished any 
materials it would be morally bound 
to furnish them in like quantity to 
ALL boys competing in its area, not 
just ONE boy. 


It Is Not To Late 


If you haven't gotten into the game 
yet or started to root from the cheer- 
ing section it is not too late to start. 
The program has seven whole months 
to go. Just get in touch with the 
Vocational Agricultural Area Leader 
mentioned below who administers 
this program in your part of the 
state. Tell him you want to get be- 
hind a Future Farmer Chapter in 
its. wildlife habitat improvement on 


the farm project and you will find 
a ready listener. 

THIS THING IS BIG, really big, 
and its possibilities are unlimited. 
Our Director, Thos. D. Frye, ad- 
dressed the officers and leaders of the 
Future Farmers in the Forum of the 
Educational Building in Harrisburg 
during Farm Show Week. He lauded 
them for their work and explained 
to them with deep sincerity that the 
Game Commission wanted to help 
them in any way that it could. In 
closing he asked the assembled 1,200 
boys if, come fall, they would allow 
him to hunt if he came as one de- 
termined to respect the landowner 
and his property. There was one 
moment—a short moment—of  sus- 
pense, then a thundering burst of ap- 
plause that left no misunderstand- 
ing about one thing. The future pro- 
tection of our wildlife and our hunt- 
ing privileges rests in the hands of 
our sportsmen’s clubs, and depends 
largely on how each one of us de- 
ports himself in the field. Let’s not 
kid ourselves. Do you realize that 
these young men are soon going to 
be farming lands of their own? Do 
you realize what it means to .the fu- 
ture or our wildlife heritage to have 
these alert, clean-cut progressive 
American boys on OUR side of the 
fence? If you don’t take this oppor- 
tunity to make friends with these 
future custodians of your wildlife 
you are simply selling your natural 
heritages down the river. What do 
you say? 

“Are we in it 
Well I guess 
FFA—yes, yes, yes!” 
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Role Feat Band “ 


By John J. S. Shrader 


N item in the September 1951 

issue of the PENNSYLVANIA GAME 
News stresses the importance of re- 
turning bands found on game birds 
to the Fish and Wildlife Service. The 
value of returning these bands can- 
not be overemphasized. However, 
everyone interested in wildlife should 
look for and return bands on all 
birds, both game and non-game. 

In an effort to learn about migra- 
tion and movements of birds, the Fish 
and Wildlife Service set up a special 
department to carry on the work of 
banding birds. Co-operating with the 
department are hundreds of volunteer 
banders. These banders—farmers, law- 
yers, housewives, teachers, students— 
have a common interest in birds and 


spend much time and effort in live 
trapping birds and placing bands on 
them. 

But this is only half of the job. The 
other half is the recovery and return 
of the band. When you see a robin 
killed by an automobile, or a Mary- 
land yellow-throat dead from dash- 
ing into a building at night, or a 
bluebird dangling from a_ cat’ 
mouth, look at the legs for bands. 
The robin may have been banded in 
Louisiana, the yellow-throat in Texas 
and the bluebird in Kentucky. Un- 
less the band is returned, however, 
this information is lost. 

Almost every kind of bird has been 
banded. The smallest size band, No. 
o, is for hummingbirds, kinglets and 
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the like, while the largest, size 9, 
would be found on the turkey vul- 
ture, great horned owl and similar 
huge birds. The golden-eye pictured 
in the September issue is wearing a 
No. 6. 

Should you find a banded live bird, 
do not remove the band. Copy the 
serial number carefully, exactly as it 
appears on the band. Here are sample 
numbers: A-22345; 18-664; 500-83411; 
481-123456. Release the bird after 
writing down the number. Upon find- 
ing a band on a dead bird remove the 
band, flatten it, fasten it with Scotch 
or similar tape to your letter. The 
Bird Banding Office will return the 
band to you as a souvenir if you re- 
quest it. Be sure to state when, where 
and how the bird was found, give the 
date, city, county and state. State if 
the bird was shot, died of unknown 
causes, etc. Make certain you give 
your name and address. Mail band 
and letter to: 


BIRD BANDING OFFICE 
Patuxent Research Refuge 

U. S. Fish and Wildlife Service 
Laurel, Maryland 


Your letter will be acknowledged 
and you will be given the name of the 
bird and when, where and by whom 
it was banded. 

Banding birds is not a simple pro- 
cess. First, some knowledge of birds 
is essential. Secondly, a Federal Per- 
mit is necessary and, in Pennsylvania 
and other states, a State Permit. The 








Banding Office supplies the bands 
and instruction and information but 
the volunteer bander furnishes the 


‘traps and bait. 


When a bird is banded a schedule 
is filled out, giving the number of the 
band, his permit number, the Ameri- 
can ornithologists Union species 
number, the common and scientific 
names of the bird, and the operator's 
name and address. The bander also 
designates whether the bird was a 
nestling, immature or an adult. The 
schedules are sent to the Banding 
Office and filed. 

Why is all this necessary? A federal 
Permit is necessary because it is a 
federal project and birds know no 
political boundaries. Pennsylvania 
grants a license as Special Agent for 
the Game Commission in order to 
support the federal program and to 
prevent irresponsible persons from 
trapping birds. In order to control the 
banding and keep accurate records 
the Banding Office issues all bands. 
By furnishing the traps and bait the 
volunteer saves the taxpayers’ money 
and retains his independence as an 
individual operator. The schedule 
must be exact to furnish precise in- 
formation. No detail is overlooked. 

Returning a band completes a 
cycle, and only when the cycle is 
completed can we obtain the vital 
information that makes bird banding 
a worthwhile undertaking. 


. The End. 
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By Horace Lytle 


Dear Son: 

A couple of letters ago I wrote re- 
minding you of your first trip to the 
unspoiled Canadian Wilderness, when 
you were but nine years old. I note 
I overlooked mentioning how it came 
about that you made this great ad- 
venture when so young as you were. 
For some time I had been telling 
you of Canada, and of canoeing, 
and kept promising—somewhat in- 
definitely—that a day would come 
when I'd take you. You were always 
eagerly fascinated; and one night you 
suddenly wanted to know— 

“SVhen am I going?” 

Not prepared for this bombshell, 
I made a hasty calculation and ven- 
tured: “Oh, perhaps in about seven 
years.” 
~ “Seven years!” you cried. “Why 
that’s as long as I am old!” And real 
honest-to-goodness big tears poured 
forth as you sobbed: “I can’t wait 
seven years!” 

So that’s how come we speeded up 
the time and cut five years from my 


hasty computation. Anyhow, you 
were twelve when you and I went 
together again—just the two of us 
this time, as your mother stayed 
home, The year before I had been 
invited to go with Carl Loy to his 
island in McGregor Bay; and you 
had gone to Timagami with the 
Ewings. The next year Carl wasn’t 
going and I asked him if you and I 
might use his cabin—to which he 
kindly consented. 

We went by train to Toronto and 
on to Owen Sound, where we took 
the steamer Manitou on that wonder- 
ful ride up through the beautiful 
waters of Georgian Bay, arriving the 
following afternon at Little Current, 
where we had made plans for out- 
fitting. 

The morning we pulled out from 
Little Current, an aged gentleman 
was fishing with an _ old-fashioned 
bamboo pole. He looked us over care- 
fully, and then: “You don’t be goin’ 
to start out in that fool little thing, 
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be ye?” When I assured him that 
such was our every intention he mut- 
tered to himself a bit, and said: “I’m 
an old man from the States; I fit fer 
Abe Lincoln durin’ the Civil War. 
But they’s two things I never see in 
all my life "fore today—an’ I’m seein’ 
one of ’em now.” 

I asked him what were the two 
things he had never seen before, and 
he replied: “One of ’em’s a brindle 
ates 

“What's the, other?” I asked. 

“The other’s a bald headed fool!” 

The old gentleman then turned to 
you and said: “Sonny, if yer dad be 
sure ‘nough goin’ to take ye out ’n that 
little thing, jest set still in the mid- 
dle an’ keep the tobaccy right square 
in the center of yer mouth. Don’t 
never even turn to spit.” 


Grant Turner, at whose store we 
outfitted, had made for us a hand 
drawn map, giving information on a 
short cut across Big LaCloche Island, 
through an inland body of water 
named Lewis Lake. He _ indicated 
roughly the spot opposite the lake 
where we should look for the portage. 
Soon after paddling away from Little 
Current, we came to a stretch of open 
water that it seemed foolish to at- 
tempt to cross until the wind died 
down, and we were finally forced to 
land. It was just about lunch time, so 
we had a bite of crackers, cheese and 
tea. 


Then we decided that we might do 
a little exploring on foot to try to 
find Lewis Lake. We tramped the bet- 
ter part of the afternoon and it 
seemed as though our efforts would 
never be rewarded. As we rounded 
one little clump of bushes, we came 
suddenly face to face with our first 
deer—and the little doe, bounding 
away through the bush, gave us 
quite a thrill. We were about to 
give up our quest, and paddle the 
longer way around, following the 
shore lines of the open water—when 
suddenly through a slight vista in the 
trees we discovered what we felt must 


be Lewis Lake. Do you remember? 

We located a camping spot for 
the night, picked out what seemed to 
be the portage, and then went back 
to where we had landed, making 
three long return trips, each carrying 
as much as we could of the outfit 
needed for the first night’s camp. We 
carried a good bit besides our tent, 
acks, food and blankets, for we real- 
ized that everything we got portaged 
that day would mean just so much 
less for the next. Making the canoe 
secure on shore, we left with a de- 
termination to be up next morning 
at sunrise and go back for it before 
breakfast while the open water would 
still be calm. 


Lewis Lake, one of seventeen lakes 
on Big LaCloche Island, did not of- 
fer the annoyance from wind that 
we had experienced in the open water 
the day before, and we made good 
progress the better part of the day. 
Toward the middle of the afternoon, 
however, the wind began to blow 
quite wickedly. We came to two great 
rock formations and landed on the 
larger of them to wait for the wind 
to die down. These rocks were very 
close together and the space between 
them made a fairly good harbor for 
the canoe. The entire surface was not 
larger than a small room, but there 
was one lone pine tree growing in a 
crevice. 

When we finally left our roost on 
the rocks it was getting well along 
in the day. We had little farther to 
go, however, to reach what appeared 
to be the end of the lake. We were 
in virgin country where we had never 
set foot before, and our only guide 
was the rough drawing that Mr. Tur- 
ner had made for us on the back of 
on old envelope. We could not be 
sure that this was positively the far 
end of Lewis Lake, but it had every 
appearance of being, so I got out to 
look for a portage. We landed and 
investigated four times before’ finally 
we found the portage we were seek- 
ing, a tiny hidden trail. 
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I've always taught you in the woods 
to get a bad job behind you, so we 
made the portage out of Lewis Lake 
that same evening, before satisfying 
our hunger. We accordingly carried 
the canoe and all the duffel over to 
the new water, which was an offshoot 
from White Fish Bay. You pitched 
camp while I cooked supper. 

Next morning we packed up 
promptly after breakfast to leave 
early. We were paddling along, drink- 
ing in the unspeakable splendor of 
the wilderness, when suddenly we 
noticed signs of rain in the sky. We 
had scarcely rounded Dreamer’s Rock 
when rain came upon us. It gradually 
increased to a real rain in every sense 
of the word. We kept right on. There 
was nothing else to do. Remember? 

A stretch of water lies betweeen 
the most eastern point of Little La- 
Cloche Island and the narrow strip 
of mountains that separates McGregor 
Bay from Bay Fin. When the wind 
is from the south, it has a play of 
about thirty miles over open water, 
which invariably makes this crossing 
pretty heavy going for any small craft. 
The extreme point between McGregor 
Bay and Bay Fin is called Quartz 
Rock. It seemed as though we would 
never make that distance of three 
miles. There were long spells when 
we did not appear even to be holding 
our own. 

I had not intended to attempt the 
Quartz Rock Crossing with you—but 
when we rounded the bend it was 
calm, and we decided to paddle 
straight across and save ourselves sev- 
eral miles. It rained harder every 
minute. When we finally reached the 
point at Quartz Rock, we got out, 
crawled up the steep bank and crept 
under a windfall. It was a tight 
squeeze for two of us, and it was far 
from easy to keep from sliding down 
the slippery sides of the mountain. 
But we managed to nibble away at 
some crackers and cheese, as we were 
hungry. Suddenly the moss gave way 
beneath me and I went shooting 





Straight down into the waters of 


McGregor Bay! 


This episode had one advantage, 
It determined our course of action 
We gave up further ideas of protec 
tion from the rain, and decided to 
keep right on paddling. It was be. 
tween eight and ten miles down the 
shore line to Carl’s cabin, where we 
expected to make our home for a 
month. That trip through the storm 
was an experience I hope you may 
always remember. I never expect to 
hear louder thunder nor see lightnin 
more wicked. Our drenching defied 
anything further in the way of wet. 
ting. 

It was getting late when we finally 
reached Carl Loy’s island, but it 
seemed good to be there, even though 
the cabin had not been occupied for 
some time and was pretty forlorn, 
Just as we were getting ready to give 
our bedraggled attention to some 
thing to eat, Art Kitchen came pad 
dling over with a kettle of hot soup, 
Art was a friend of mine from the 
previous summer and had seen us 
coming in. It is just such thought. 
ful little uncalculating courtesies that 
make the hospitality of the North 
Country so real and sincere. But you 
wg long since learned that your- 
self. 


Evening in the woods of the North 
is the time when one feels the deep- 
est responsiveness to the appeal of the 
wild places. Always in that country 
one should start out after supper in 
the evenings and browse around in 
the canoe along the shadowy shore 
lines until bedtime. On clear nights 
it stays light enough to distinguish 
objects satisfactorily until nine or 
ten o'clock. There are always plenty 
of interesting things to see—mink, and 
many other kinds of small game, as 
well as eagles, ducks and other fowl 
of the air. Most fascinating of all, 
are the deer. It was a never-ceasing — 
source of thrill to you to work in 
close to them especially during our 
evening excursions in the canoe. We 
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would spot one in the distance and 
you would pull in your paddle and 
sit very quietly while I handled the 
canoe alone in slipping up on the 
little beauty of the woods, never 
lifting the paddle from the water. 


The next morning after our arrival 
at Carl’s cabin you caught your first 
fish, getting up early to do so. That 
is the best bass country I've ever 
known, but you just took a fly rod 
and fished from the dock. In short 
order you landed a pickerel—small, 
but it would make good eating. And 
were you proud when I cleaned it 
right away to cook for our breakfast! 
Do you remember what happened? 
in trying to get the hot skillet from 
the fire to the table I dropped it and 
your fish splattered all over a great 
rock. But rocks in that north coun- 
try are clean, so I carefully scraped 
up all the pieces and we ate your fish 
just the same. You loved it—and I 
did too. 


One night, paddling late as we 
always did, we suddenly and siiently 
rounded a bend to surprise an eagle 
sitting on a low limb at the water's 
edge. Do you remember the noise of 
its wings as the giant bird fanned the 
air getting away from there? I have 
never forgotten the swishing sound 
of those great wings, nor the remark- 
able distance from which we could 


still hear it. I hope you haven't, 
either. We were closer to that eagle 
than most people ever get. Remember 
such things when they occur to you 
in the great outdoors. They'll be the 
memories you'll feed and feast on in 
years to come. They can be life’s 
greatest treasures. 


Those evening excursions in the 
canoe gave us glimpses of much of 
nature in the wild. We'd see mink, 
otter, now and then a beaver—but 
most of all the deer. Once I wormed 
the canoe so close to one, feeding, 
that we caught it utterly by surprise— 
and had that buck jumped toward 
us, we could have gotten a good wet- 
ting, or worse. Of course he didn’t, 
though—his flight was away from 
there. We made no sound, except 
that, as soon as he was hidden by the 
bush, I whistled. That stopped him; 
it always will. Then, when that one 
whistle was followed by nothing but 
silence, he snorted. This was his way 
of trying to draw a repeat so he might 
figure it out. So,once more I whistled 
—then more silence. And the buck 
snorted again. You were fascinated. 
Do you remember? 

Well, perhaps this is enough for 
tonight. I'll continue in my next 
letter—which will be soon. 

Lovingly, 
DAD 





MAKING LAND PRODUCE USEFUL WILDLIFE 


The Soil Conservation Service has recently released a splendid booklet 
for the farmer, sportsman or landowner who desires more game or a better 
balance of wildlife on his property. The author discusses wildlife’s food 
and cover requirements, then explains how these requirements can be 
met by the use of hedgerows, multiflora rose fences, shelter belts, etc., and 
by the development of odd areas such as eroded gullies, fence corners, and 
stream banks. Surprising as it may seem, this bulletin can show you how 
to achieve a balance of wildlife on the farm that will benefit the landowner 


economically as well as esthetically. 


To secure this booklet send 25 cents to the Superintendent of Documents, 
U. S. Government Printing Office, Washington 25, D. C., and ask for 
Farmers’ Bulletin No. 2035, “Making Land Produce Useful Wildlife.” 
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NATIONAL WILDLIFE WEEK 
OBSERVED IN MARCH 


Plans for the 1952 observance of 
National Wildlife Week and the next 
annual convention of the National 
Wildlife Federation were perfected at 
the meeting of the Federation's ex- 
ecutive committee in Washington, 
January 26-27, the Wildlife Manage- 
ment Institute reports. The committee 
alse considered expansion of the schol- 
arship program. Using money derived 
from the distribution of Wildlife con- 
servation stamps, the Federation has 
established several college fellowships 
and scholarships for the training of 
wildlife technicians and educators. 

National Wildlife Week, sponsored 
annually by the Federation since 
President Franklin D. Roosevelt pro- 
claimed the first such observance in 
1938, will be held March 16-22. The 
nearly extinct Key deer of Florida has 
been selected as the 1952 symbol of 
dwindling natural resources which 
may yet be saved or restored. Ed 
Dodd of Atlanta, Georgia, comic- 
strip artist and nationally-known con- 
servationist, accepted the chairmen- 
ship of Wildlife Week activities. The 
Federations convention will be held 
March 19-21 at Miami, Florida, im- 
mediately following the 17th North 
American Wildlife Conference. Dele- 
gations representing 42 states, fed- 
erations, or conservation leagues will 
attend. 


MIAMI TO BE AMERICA'S 
CONSERVATION CAPITAL 


For a few days in March, Miami 
will become the conservation capital 
of North America when the 17th 
North American Wildlife Confer- 


ence convenes in the municipal au- 
ditorium on March 17, 18, and 19, 
Approximately 1,500 fish and game 
administrators, foresters, biologists, 
sportsmen, and representatives of con- 
servation agencies from all states, 
Canada, Mexico, and Alaska will be- 
gin to converge on Miami after the 
first week in March to attend the con- 
ference sessions and related conserva: 
tion meetings. 


Sponsored by the Wildlife Manage- 
ment Institute, the North American 
Wildlife Conference is held annually 
to discuss problems and progress in 
the field of natural resource manage- 
ment and restoration. All phrases of 
the continental water, soil, forest, and 
wildlife conservation program will be 
discussed under the general theme: 
“Natural Resources-Your Security” by 
nationally recognized experts in nine 
meetings during the three-day pro- 
gram. There will be three general 
sessions devoted to the broad aspects 
of the conservation picture and six 
technical sessions, two concurrently 
each day, at which specific programs 
will be aired. 


MISSOURIANS TAKE INITIATIVE IN 
GAME RESTORATION 


A group of impatient sportsmen 
known as the South Side Division, 
Saint Louis Chapter of the Conser- 
vation Federation of Missouri, just 
couldn’t wait for public agencies to 
provide them with better sporting 
facilities. As a result of this impetuous 
decision, the club now can_ boast 
what is probably the best private 
project of its kind in America, the 
Wildlife Management Institute re- 
ports. 
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In 1946, the club bought a run- 
down, farmed-out, down-at-the-heels 
piece of the Show Me state which 
consisted chiefly of 200 acres of 
gullied fields, burned-over woodlands, 
and a small meandering creek which 
threaded its way stubbornly through 
silt that threatened to choke it. With 
little more than a dream and $8,000 
loaned by some of its own members, 
the group rolled up its collective 
sleeves and went to work. A dam 
was thrown across the creek by one 
group while another worked to clear 
the reservoir site. Others attacked. the 
old farm buildings and _ fences, 
painting, patching and _ repairing. 
Multiflora rose was planted inside 
fence lines, and the seedy woodlands 
were bolstered by plantings of pine, 
walnut, cedar, catalpa, and ash. Two 
boat docks were constructed; upland 
areas were terraced, fertilized, and 
planted to legumes. As these activities 
were translated into food and cover, 
game began increasing. In 1948 thirty- 
eight quail were tallied on the area 
by Missouri Conservation Commis- 
sion technicians who advised the 
group. Last December, another sur- 
vey disclosed a population of 196 
bobwhite, nearly a bird per acre and 
five times the original number, in 
spite of the fact that the latter 
count was made a month after an 
18-inch snowfall. Deer have begun 
to use the woods; seven recently 
were seen there on one day. Squirrels, 
for which nest boxes have been 
erected, and cottontails are abundant. 

No general hunting will be _per- 
mitted, according to President G. 
Edward Budde until game popula- 
tions have been built to carrying 
capacity. Fishing, however, is per- 
mitted by members and their guests. 
For the present the Tea Lake refuge 
and recreational area remains a 
tribute to a far-thinking group of 
sportsmen and an outstanding ex- 
ample of what organized sportsmen 
using modern wildlife management 


knowhow can accomplish with in- 
spired leadership and a bit of old- 
fashioned initiative. 





FIGHT AGAINST RABIES BEGUN 


A campaign to minimize animal 
rabies was launched today by the 
Commonwealth as a public health 
measure. 


The campaign will be pressed espe- 
cially hard in northeastern and south- 
eastern Pennsylvania, where the in- 
cidence of rabies ‘‘constitutes a 
serious menace to the health of the 
people,” according to Governor Fine. 


The State Health and Agriculture 
Departments plus the Game Commis- 
sion were ordered by Fine to co- 
operate in the drive to reduce rabies. 


Health Secretary Russell E. Teague 
told Fine that 18 persons were bitten 
by animals suspected of having 
rabies during the last half of 1951. 
Between 1949 and 1951, the known 
cases of rabid animals in the state 
jumped from 31 to 241. 


“So far as is known, all cases of 
rabies once contracted terminate fa- 
tally,” Teague reported to Fine. “The 
so-called Pasteur treatment, a course 
of anti-rabic vaccine, is effective in 
preventing rabies. This treatment is 
used when there is definite evidence 
of exposure to rabies as a result of a 
bite from a rabid animal. Expe- 
rience has shown that treatment is 
not without danger and in rare cases 
has proved fatal.” 


Game Commission Director 
Thomas D. Frye said foxes are espe- 
cially responsible for spreading rabies. 
The Commission’s field employes will 
use dead crows saturated with a fast- 
action poison to exterminate rabid 
foxes. 


Agriculture Secretary Miles Horst 
said 20 to 37 cases of rabies re- 
ported this year were found in foxes. 
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ACTOR FORMER COMMISSION 





known as the Division of Education, 


EMPLOYEE In the current motion picture, 
It might be of interest of Game “Death of a Salesman,” Keefer plays 
News readers to know that Don the prominent part of a young at. 


Keefer, talented young actor of the 
stage, motion pictures, radio and 
television is a former Pennsylvania 
Game Commission employe. Before 
attending the American Academy of 
Dramatic Arts in New York Don 
held a position in what was then 


torney, the same role he played in 
the Broadway version of that drama, 
He has recently completed another 
picture “Woman in White,” for 
M.G.M., and is now rehearsing for 
a part with Paul Lucas in “Flight 
Into Egypt.” 


Mz 





SPARE THAT TREE 

Robert Parlaman, Conservation Education Assistant of the Southwest 
Division, tells us that a lot of folks expected the Game Commission to play 
Santa Claus last Christmas, even to the extent of furnishing them with 
Christmas trees. In relating the story of their disillusionment Bob says: 

“District Game Protector Ray E. Doerzbacher, Washington, who is re- 
sponsible for the State Game Lands 117 in Washington County was much 
disturbed over the wholesale illegal cutting of evergreen trees to be used for 
Christmas trees prior to Christmas 1950. The trees on these Game Lands 
number many thousands and are becoming increasingly valuable for the 
purpose for which they were planted some years ago—wildlife habitat im- 
provement. With the aid of his able deputies, he made a concentrated effort 
to stamp out, this practice during the 1951 pre-Christmas season. 

“In reporting his activities for this period, Doerzbacher’s box score read, 
“‘e9-Prevented, 7-S, 5-Pros.” His interpretation of this box score was as 
follows: Twenty-nine persons were apprehended as they hunted for the 
tree that they felt suited their needs and they were warned that fulfilling 
their intentions made them subject to a heavy penalty. Seven trees were 
cut and stolen by the guilty parties without apprehension. Five individuals 
paid the penalty of $25.00 for each tree cut. The presence of the Officers 
in a Game Commission truck no doubt discouraged many more, Doerz- 
bacher stated. 

“Some investigations and the checking of individuals on the area proved 
humorous, some downright serious. One man stated when accosted with a 
saw and axe in his hand that he ‘just found the tools, he was looking for 
his dog’, another man accompanied by his wife, gave the saw to his better 
half to hide under her long coat. She became quite provoked at her husband 
and threw the saw at him. A father and son argued quite loudly about 
which tree would make the best to cut, the officers standing nearby pre- 
vented this. Both would-be offenders were rather put out when the officers 
made known their identity. The son asked the father if this is where he 
secured the tree they had last year! ! 

“Prospectors came from within a hundred mile radius of the lands. One 
individual apprehended with a cut tree came from West Virginia. He 
stated that someone told him the trees were his for the taking, even though 
he parked his car within ten feet of a large sign stating the trees were 
property of the Commonwealth and that there was a penalty for cutting. 
One group of three men came prepared to go into the business of Christmas 
tree selling. They were equipped with a power saw and a large truck to do 
the hauling to the nearby metropolitan area of Pittsburgh. Their excuse 
was that they intended to find out who owned them, then offer to buy them, 
but further questioning revealed that they lived nearby and passed the 
area every day enroute to work. Two other men were apprehended and 
paid the penalty as they came back at night for the trees they had cut 
and hidden during the day. The tracks. in the fresh snow eliminated the 
excuse that they had found them along the road, in fact that fresh snow 
aided the officers to no end. 

“As I see it, the moral of the story is that it is much cheaper to buy 
your tree than to play the role of our forefathers.” 








952 MARCH—1952 GAME NEWS 5] 


on. V). 
Ire, ew _ 








ays Prior to the opening of the 1951 small game season GAME NEWS 
at- carried a resume of all new state laws passed by legislature prior to 
in that time which were of interest to the hunters of the Commonwealth. 
na As the legislature convened on December 22, 1951, and the Governor 
, has acted upon all bills sent to him, GAMES NEWS can now bring the 
ler reader up to date with the following complete digest of all new laws 
for of this nature: 
for §. 237—Regulating Transportation of Parts of Big Game. Act No. 24, 
zht approved April rath, effective September 1, 1951, amends Section 714 


of the Game Law, by providing that any individual may possess, 
transport, carry or convey an unmarked part of a big game carcass 
that has been cut up, but such person shall upon request of any 
law enforcement officer furnish the name and address of the person 
killing the big game animal and any other information required 
to properly establish legal possession in such person. 

S. 394—Possession of Unloaded Firearms in Cars, Act No. 49, approved 
May 10, 1951, effective immediately, amends Section 806 of the Game 
Law by permitting uncased and unwrapped guns and loose ammunition 
in vehicles at any time, provided the guns are unloaded. 

S. 425—Regulated Shooting Grounds. Act No. 169, approved June 28, 
1951, effective immediately, amends Section 411 ot the Game Law 
concerning shooting regulations on regulated shooting grounds by 
extending the seasons for certain classes of Regulated Shooting 
Grounds. Under the new law, in areas where wild ringneck pheasants 
and bobwhite quail of the sub-species approved by the Commission 
do not thrive and normally produce a shootable supply of these birds 
or on those grounds which are commercially operated and are open 
to public use, the season for ringneck pheasants, bobwhite quail, 
chukar partridges, and mallard or black ducks more than two gener- 
ations removed from the wild shall be fixed by the Commission with- 
out regard to the general state-wide open season for small game, 
thus leaving the seasons entirely at the discretion of the Commission. 

On all other regulated shooting grounds of the State the season 
for such domestically produced ringneck pheasants, bobwhite quail 
of the sub-species approved by the Commission, chukar partridges 
and mallard or black ducks more than two generations removed from 
the wild, shall begin on the opening day of the season for such game 
birds as fixed by law or by Commission regulations, and continue 
through the last day of February. 

Mallard or black ducks less than two generations removed from the 
wild may be taken on all regulated shooting grounds only in ac- 
cordance with the season established for waterfowl hunting by Federal 
regulations in effect for the Commonwealth of Pennsylvania. 

S. 426—Retriever Trials. Act No. 139, approved June 12, 1951, effective 
immediately amends Section 721 of the Game Law by providing that 
the period of Retriever Trials shall be from the first day of October 
to the gist day of March, in lieu of the present provision of the 
Game Law, which is from October 15 to December 31. 

S. 479—Exclusive Deer Season for Archers. Act No. 171, approved June 
28, 1951, effective September 1, 1951, adds subsection (e) to Section 
501 of the Game Law by providing that in each year in which there 
is an open season for hunting deer there shall in addition be an 
open season for hunting deer with bows and arrows exclusively, 
unless otherwise declared by resolution of the Commission. The 
Commission is authorized to fix the duration of the season and sex 
of deer to be killed. A special license obtainable at Pennsylvania 
Department of Revenue, Harrisburg, Pa,, for $2.00 is required. (A 
resident or non-resident hunting license is required to obtain the - 
special license. Application forms are available at Department of 


Revenue, Harrisburg and License Issuing Agents throughout Penn- 
sylvania.) 
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S. 885—Removal of Protection on Raccoons. Act No. 564, approved 
January 14, 1952, effective immediately, amends subsection (b) of 
Section 501 of The Game Law by adding the followings: 
“After investigation or upon information otherwise obtained by the 
Department of Agriculture as to any county being infested with 
rabies the commission shall upon notice given by said department 
remove all protection on raccoons in such infested counties or 
declare an open season on such animals or direct the killing and 
disposition of same in such manner as the case may require.” 
HR. 45—Prohibiting Shooting, Hunting, etc. Within Cemeteries and 
Burial Grounds. Act No. 173, approved June 28, 1951, effective 
September 1, 1951, adds section 808.1 to the Game Law. While hunt- 
ing and shooting is prohibited in those areas game protectors or 
agents may capture, kill or remove game or vermin when requested 
or authorized by cemetery authorities, and firearms may be dis- Pe 
charged in memorial or honorary services. Penalty $10.00 for first 





offense and $25.00 for each subsequent offense, and costs. 9 
HR. 484—Legalizing Semi-Automatic Shotguns for Certain Purposes. I 
Act No. 54, approved May 10, 1951, effective September 1, 1951, . 
amends Section 704 of the Game Law, by permitting the use of d 
semi-automatic shotguns for the hunting and killing of small game, n 
predators and unprotected birds. d 
HR. 535—Possession of Game. Act No. 151, approved June 28, 1951, 
effective September 1, 1951, amends Section 701 of the Game Law b 
by permitting the possession of game lawfully killed during the open I 
season up to and including July 1st of the year immediately following; 
eliminates $1.00 permits for possession after sixty days; also permits st 
possession of live raccoons when taken in season without previously g 
required permit. 5 
HR. 730—Antlerless Deer Season. Act No. 249, approved July 19, 1951, t 
effective immediately, eliminates the right of licensees and certain k 


residents of the respective counties to abrogate an antlerless deer season \ 
declared by the Commission. It requires the Commission to decide 
the number of antlerless deer hunting licenses to be issued in each ‘ 
county at $1.10 each. Such licenses may be issued to holders of non- 
resident and resident hunting licenses; provided, however, that no ( 
licenses shall be issued to non-residents except during a period of go 
days immediately preceding the opening date of the season. Sixty per- 
cent of the licenses will be issued by the County Treasurer of the 
County in which such licenses are to be used, while the remaining forty : 
percent will be issued by Department of Revenue. | 
S. 925—Antlerless Deer Licenses and Tags. Act No. 566, approved 
January 14, 1952, effective immediately, amends Act No. 249, cited in 
the preceding item, by increasing the license fee from $1.10 to $1.15 
and by providing that such licenses and tags shall be issued solely 
by the County Treasurers in Counties where such deer may be hunted 
and killed. 
HR. 931—Dog Training Period. Act No. 230, approved July 19, 1951, 
effective September 1, 1951, amends Section 719 of The Game Law 
by changing the opening of the period from August goth to August 1st. 
HR. 1173—Permitting Disabled Veterans to Hunt From Automobiles. 
Act No. 324, approved August 24, effective immediately, amends 
Section 401 of, and adds Section 418.1 to the Game Law. The new 
act authorizes the Game Commission to issue special permits to dis- 
abled veterans having hunting licenses, who served in the active 
military or naval forces of the U. S. and who are suffering from 
paraplegia and have permanent paralysis of both legs and lower 
parts of the body, or who are suffering from hemiplegia and have 
permanent paralysis of one leg and one arm or either side of the 
body, resulting from traumatic injury to the spinal cord or brain, 
or who have suffered amputation of both feet or one hand and one 
foot, sustained through enemy action or accident while in such active 
military or naval service, nermitting them to hunt under Commission 
regulations from automobiles. 
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No Place Like Home 


Dear Sir: 

I have been a lifetime resident of 
Pennsylvania but am now in_busi- 
ness in one of our southern states. 
I am writing you in respect to the 
absence of game here. I have been 
down here three months and have 
not scen one rabbit, pheasant or 
deer. 

The hunters of Pennsylvania can 
be thankful there are too many deer. 
I have never approved of doe sea- 
sons, but we must have had mighty 
good game management to have the 
splendid herd of deer that roams 
the mountains of Pennsylvania. They 
hunt what few deer there are here 
with shotguns and dogs in deep 
swamps that are infested with rat- 
tlers, copperheads, cotton mouths, 
etc. , 
Any hunter that knocks the Game 
Commission should try hunting in 
other states that have practically 
nothing at all to hunt. 

Sincerely, 
EUGENE PHILLIPs, 
Vandalism and Posted Land 
Dear Sir: 

I found the special issue in Sep- 
tember, of the GAME News, to be a 
most fascinating magazine—excep- 
tionally well thought out and well 
executed. As a country dweller I was 
also struck with the sensible ap- 
proach of your writers who cautioned 
hunters to get on good terms with 
the farmers. I do not like to put up 
“No Trespass” signs any more than 
anyone else does. But the stupidity 
of some of the people who carry 
hunting licenses is enough for me 
to want to put up electrified barbed 


wire, signs, and everything else I 
can think of. 

What sets me off is a train of 
events which ended yesterday when 
a presumably licensed hunter came 
along early on opening day of the 
duck season, shot our two black 
Muscovy hens off the water near our 
house, and departed before we could 
get his license number. I suppose 
it is too much to suggest that when 
a citizen of the state pays for a license 
to hunt he should be able to dis- 
tinguish between a tame duck and 
a wild duck, or between a doe and 
a heifer, or between a hen and a 
cock pheasant. But I wonder—is it 
really too much to expect? To get a 
driver’s license one must be able 
to distinguish between a red light 
and a green light between a stop 
sign and a go sign, and between 
many other things. The fact that a 
prospective driver can pay his dol- 
lar does not entitle him to drive. 
By the same token, is it right for 
someone to hunt if he believes that 
anything that moves is fair game? 
I do not think so. 

I believe that the State Game 
Commission can do a fine work if it 
will, through its GAME News and 
other media, indicate some of the 
things which are fair game for hunt- 
crs and other things which are not 
fair game for hunters. It is obvious 
that a farmer who has his livestock 
shot out from under his eyes on 
opening day is not going to be very 
co-operative with people carrying 
shotguns. The Commission’s cam- 
paign for intelligent hunting is a 
fine thing. I hope that before long 
it may show results other than the 
annihilation of the possessions which 
I have been feeding this year and 
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which I hardly intended to be blasted 
off the water in front of my house. 
A hunter is not a qualified mem- 

ber of society if his only qualifica- 
tion is the ability to hit what he is 
shooting at. 

Very truly yours, 

RosBertT U. JAMESON, 

Phoenixville, Pa. 


Objects to Early Training Season 


Dear Sir: 

This letter has to do with the con- 
servation of game in Pennsylvania 
by shortening the dog training sea- 
son. It is prompted by my own ex- 
perience and that of many of my 
neighbors. 

Recently when I purchased my 
hunting license, I was handed the 
Commission’s Brochure of Informa- 
tion which contains the following on 
page 3: “Dog Training Season. The 
dog training season is August 20 to 
March 31. Sundays included. Under 
new law training period for follow- 
ing year begins August 1, 1952... .” 

My experience with this early dog 
training season is as follows: We 
have two young rabbit hounds. Last 
year we started training them on 
August goth. For two evenings they 
each killed a young rabbit about 
one-third grown. We _ immediately 
penned them up until the latter part 
of September when their training 
was continued without further loss 
of rabbits. 


This year, I kept a close watch on 
the growth of the rabbits on my 
property and was convinced that to 
have started exercising the dogs at 
the beginning of the training season, 
August 20, would have repeated last 
year’s experience and resulted in a 
serious loss of rabbits hereabouts. 
This has been the experience of 
many of my friends and neighbors 
with whom I have dicussed the 
matter, 


And, now, this training season is 
to be opened August 1 next year, 


a 
worsening a situation that, in my 
opinion, should have been correcte( 
by delaying the training 


purchased my seventeen acres here at 
Strodes Mills four years ago, I tor 
down the trespass notices and allowed 
hunting. Thus far I have no reasop 
to regret that. I restock our place 
with rabbits each year in December 
or January. 


If, however, anybody insists on his 
right to train his dog on my property 
at a time when I know for a cer. 
tainty that it will seriously curtail 
the rabbit crop, I shall be forced 
to post my property. This I don't 
want to do as I am fond of hunting 
and can now share, in a small Way, 
this pleasure with others. 


I was born and raised in Hunting. 
don County, Pa., and have always 
hunted. At the close of my _ naval 
service, I secured a summer home 
here in Mifflin County. I have always 
admired the Pennsylvania game setup 
and while on the advisory council of 
the Governor of Virginia, I strongly 
urged their patterning their reor 
ganization after the Pennsylvania 
system. 

The friendly relations so assidie 
ously built up by the Commission 
between the farmer and the sports 
man, will in my opinion, certainly 
not be improved and may be jeop 
ardized by this backward step. 


1 urgently recommend thereforé 
that whatever considerations led to 
this action be reviewed by the Com 
mission and that the matter be cor 
rected by having the dog training 
season open September goth instead 
of August 1st. 


Respectfully, 
P. T. WriGHrT, 
Lewistown, Pa. 


(Editor's Note—For many years the Game 
Commission had objected to this extension 
of the Dog training season and did not 
sponsor this new law.) 


. . Season 
rather than advancing it. When |) 


—195 


i 
L my 
ecte( 
-aSOn 
en | 
Te at 
tore 
Owe(l 
ason 
Place 
mber 


n his 
perty 

cer: 
rtail 
red 
lon't 
iting 
Way, 


ting: 
ways 
aval 
ome 
ways 
etup 
il of 
ngly 
reor 
ania 


sidu- 
sion 
orts- 
inly 
cop 


fore 
l to 
/om- 
cor- 
ling 
reac 


ame 
sion 
not 


GAME NEWS 55 





MARCH—1952 
MARCGH—1932___ 


From Our Xmas Mail Bag money wisely. But I am sure that 
Sir: the only reward you will receive will 
Det <a ° be in Heaven so pending that time— 


ust a few lines from a Pennsyl- . j 
he hunter to thank all of you S ea Corhemes and a S8pp) 
entlemen for a job well done. I Si sg 
appreciate the valuable time you Aerie sini : 
have devoted to the betterment of A SPORTSMAN, 
my sport. I feel you have spent my Williamsport, Pa. 





HOW TO BUILD A FARM POND 


Farmers or sportsmen who plan to construct a farm pond will find 
complete instructions in a publication issued by the U. S. Department of 
Agriculture entitled HOW TO BUILD A FARM POND. All phases of the 
job are discussed—investigating the site, testing the soil, planning the 
spillway, making the fill, maintaining the pond, etc. 

This literature may be secured by sending five cents to the Superintendent 
of Documents, U. S. Government Printing Office, Washington 25, D, C., 
and requesting a copy of Leaflet No. 259, “How To Build A Farm Pond.” 





Photo Courtesy Erie Dispatch 


It took some good shooting on the part of Carmen Caruso, right, to down this beautiful 
five point albino buck. Five shots with his Krag didn’t stop him, but the fifth one (behind 
the ear) did. Carmen and his friend, LeRoy Smith live in Erie and hunt in Forest County. 
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By Ed Shearer 


ie this year of 1952 A. D. the hori- 
zon looks anything but bright for 
the shooting clan, unless you are in 
the army. In that case you are liable 
to have more guns and ammunition 
including targets handed you than 
you can comfortably handle. For the 
plain garden variety of civilian 
shooter some close figuring on mak- 
ing things do seems to be in order. 

The good or rather the bad word 
that drifts down from the arms com- 
panies is more drastic cuts in produc- 
tion for civilian use and a substantial 
increase in prices. Translated into 
dollars and cents this means our bet- 
ter grade standard factory rifles will 
set you back about the same money 
as custom rifles, while most any fac- 
tory musket will leave you little 
change out of a century note. The 
fodder for the above will take on an 
equally dark complexion. 

Now let us take the case of the 
average hunter who has fond ideas of 
discarding the old blunderbus and 
getting him a real riflegun next year. 
Not being in the mink coat class, 
Mr. Average Guy will find that one 
of the most fruitful places to look is 
among what our bewhiskered Uncle, 
through his ordinance boards is 
pleased to call obsolete military wea- 
pons. It is well here to warn all and 
sundry that the term obsolete is like 
a womans smile, it might mean any- 
thing or nothing. The .30/30 is over 
a half century old and is still leading 
the cash sales in the same old action 
it started out with as a pup. 

One of the best of these obsolete 
military rifles for use under Eastern 
conditions is the oid Krag-Jorgenson 
cal. .go rifle. There are several factors 


The Old Keag 
is Sell Goal 


that make it a very popular choice 
today. 

First, is the excellence of the cart. 
ridge it is chambered for; it is very 
accurate. 

Second, with the single exception 
of the .30-06 there is a greater variety 
of loads available to the reloader than 
any other caliber made in this coun- 
try or abroad—bar none. It has killed 
everything from mice to elephant, 
Don't forget, it’s the cartridge that 
makes the rifle every time. 

Third, It lends itself to an endless 
variety of sporter conversions at prices 
ranging from a hammer, chisel and a 
hack saw to a super job by a custom 
gunsmith, 

I still remember with regret a Krag 
sporter with a beautiful Italian wal- 
nut stock, a 22 inch barrel and a Ly- 
man receiver rear sight. It was a finely 
balanced fast handling rifle with no 
criticism on the accuracy score. No 
matter what the company, it never 
looked like the poor country cousin. 
In a moment of temporary abbera- 
tion a friend talked me out of it or 
it would still be a prized feature of 
my gun rack. 

The story of the Krag shows that it 
played a large part in the develop- 
ment of modern arms and ammuni- 
tion as we know them today. It seems 
a paradox that this country which 
produced the first successful and prac 
tical repeating rifle using brass cen- 
ter fire cartridges should be the last 
of the larger nations to adopt the 
magazine rifle using smokeless pow: 
der. 

France was the first to see the vast 
military possibilities of the magazine 
rifle. They adopted the Lebel maga- 
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zine rifle caliber 8 M/M in 1886. 
Then followed Japan in 1887; Great 
Britain, Germany and Austria did 
likewise in 1888. Then came Den- 
mark, Belgium and Switzerland in 
the year of 1889, Turkey in 18go, with 
Italy and Russia in 1891. 

This put it up to our Ordinance 
Board to do something about it. Up to 
this time our troops were still armed 
with the obsolete single-shot Spring- 
field shooting the old .45/70 black 
powder cartridge. 


seem to put the .go Army, the .go U. 
S. Government (which is the .30-06 
Springfield) and the time honored 
.30/30 (which is the .g0 W.C.F.) into 
the same pot and whichever one they 
draw out should be the right one. 

I have seen some amusing as well 
as some semi-serious situations in con- 
nection with these three cartridges. 
One chap came to camp with a bor- 
rowed Springfield Sporter. Next morn- 
ing as we were getting ready to open 
the deer season he learned the hard 








Finally in the year of 1892 after 
exhaustive tests the Ordinance Board 
adopted a modification of the Danish 
Krag-Jorgenson rifle. This was offici- 
ally designated as the U. S. Magazine 
Rifle model 1892, caliber .30. This 
rifle was generally referred to by the 
military and most hunters as the 
Krag .30/40. partly due to the fact 
that the rifle bore was .30 inch in 
diameter and the powder charge ran 
about 40 grains. The ball cartridge 
adopted for the Krag at that time 
used a 220 grain round nosed bullet 
of .g08 inch diameter. Although nu- 
merous metals were tried the bullet 
adopted was a cupro-nickel jacket 
over a lead core. The service bullet 
remained the same in weight and 
shape although various methods were 
experienced with in  canneluring 
jacket and core formulas. The muz- 
zle velocity at that time was 2200 ft. 
per sec. 

The proper name for this cartridge 
is .go U. S. Army. This is one of the 
three cartridges that the average 
hunter as well as western fiction 
writer and newspaper editors to this 
day have not succeeded in being able 
to differentiate in their minds. They 


way that the .30 Army would not 
work in the Springfield. I happened 
to have an extra gun along and that 
chap killed a nice buck in the first 
30 minutes of hunting and never saw 
a deer the rest of his stay. 

Another chap arrived in camp the 
day before season with a Winchester 
95 model .go Army, forgetting to 
bring his cartridges. He sent into 
town for a box of .30/30 Springfields. 
The perplexed clerk asked the chap 
whether the gun was a lever or bolt 
action. The errand boy replied that 
it was a lever action. “Hmmm mused 
the clerk, must be a .30/30. At 11 P.M. 
20 miles in the woods the night 
before season the absent minded 
hunter received a nice box of .30/30 
Winchester cartridges. He was fit to 
be tied. These things still happen. 

The Krag Jorgenson rifle was issued 
to the troops in two versions. One 
was the long barrel rifle for the in- 
fantry and a carbine for the mounted 
forces. During the years of its use by 
the armed forces slight changes were 
made resulting in models ’95, ’96, ’98 
and ‘99. Consequently Krag stocks 
do not always interchange. 

The old Krag is a very fine action 
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within its pressure limits, which it 
should be clearly understood is in the 
lever action class. These rifles were 
made long before the days of modern 
heat treating and all receivers were 
case hardened. Loading this action 
over 43,000 pounds pressure is asking 
for serious trouble. The Krag is a 
good reliable action and safe with 
any reasonable loads. It also has the 
smoothest operating action of any 
bolt action made to date. 

This action is fast to reload and 
can be reloaded with the gun ready 
to fire which is a desirable feature in 
any hunting rifle. The magazine holds 
four cartridges and if a little care is 
exercised to see that the rim of each 
cartridge in the magazine rests ahead 
of the rim of the cartridge under it, 
the feed supply cannot be jammed. 
Pointed bullets may give trouble un- 
less the magazine throat is relieved 
to prevent their catching on the 
shoulder. 

Due to the design of the receiver 
bridge and the operations of remov- 
ing the bolt, low, permanent mount- 
ing of a scope is not very practical. 
However, a scope can be mounted 
very satisfactorily in a detachable 
mount. 

The .30/40 is an exceptionally 
good cartridge to reload. The cases 
are made of good weight brass and 
have long firing life. About the only 
sizing necessary with normal loads is 
neck sizing. The rimmed ‘cartridge 
eliminates a lot of headspace troubles 
encountered with the rimless cart- 
ridges. There is a wide range of re- 
loads with bullet weights ranging 
from 80 to 220 grains, suited for most 
any purpose. 

There are a few things to keep 
in mind in reloading for the Krag. 
The original Krag cartridge used a 
long round nosed bullet. Thus all 
Krag barrels have a some what elong- 
ated throat to accommodate this type 
bullet. Pointed bullets are not at their 
best in this type chambering. So if 
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you use pointed bullets in a 

seat them as far out of the case nec 
as possible. They will probably not 
work through the magazine but are 
O. K. for single shot work. Krag bar. 
rels will run any where from .306 to 
3125 inches in diameter. The 
majority will go around .309 4 
it is wise to slug your barrel and 
choose your bullet accordingly. 

At the present time there are two 
commercial loads. The 180 grain 
pointed produces 2470 ft. per see, 
muzzle velocity. This is a pretty 
snappy load that gives a 3.5 inch mid- 
range trajectory at 200 yards, which 
is not so bad. The other is the 220 
grain round nosed bullet at 2200 ft, 
per sec. muzzle velocity, with a mid. 
range trajectory of 4.4 inches which 
is my choice. I have killed three deer 
and have seen about ten killed with 
this load. For shoulder or raking 
shots, it’s meat in the pot. It’s not 50 
good on side shots that are hit too 
far back. 


Recently I looked over one of the 
finest Krag Sporters that I have seen 
to date. It was turned out by that ex- 
pert gun stocker and parts maker, L. 
E. (Bud) Straub of Mill Hall, Pa. It 
had a Mannlicher style stock with a 
real pistol grip and a cheek piece that 
does what cheek pieces are supposed to 
do. The barrel was 20 inches long with 
ramp front sight and micrometer re: 
ceiver rear sight. The magazine was 
remodeled nearly flush with the re 
ceiver and still held four cartridges. 
It weighed a trifle over 7 pounds and 
handled like a fine shotgun. The stock 
is well anchored front and rear and 
Bud tells me it’s a sweet shootin’ gun. 
I believe him. 

So if your pocket feels the pinch of 
prosperity in reverse look the old 
Krag over and you may be surprised 
that for about half the price of the 
new super you can have a new rifle 
gun that will place ‘em better than 
you can usually hold ‘em. 


...» The End. 
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By L. J. Kopp 


HEN it comes to the subject 

of arguing with and about the 
trapping laws, Pennsylvania trappers 
have proven, during recent years, that 
they are by no means an exception. 
However, after doing a bit of research 
and comparing our trapping laws 
with some of the laws in other states, 
I begin to wonder whether we 
really have so much to argue about. 


My findings seem to indicate that 
we in Pennsylvania are privileged 
to more fully enjoy trapping than 
trappers in some other states. 

For example; In Massachusetts a 
trapper must annually register all 
traps with the Division of Fisheries 
and Game, mark them with the users 
name and permanently stamp the 
registration number on each one. 
Furthermore, all traps must be de- 
signed to kill animuals at once or to 
take them alive and unhurt unless the 
city or town has voted suspension of 
the Anti-Steel trap provisions. In 
Massachusetts it is also unlawful to 
use scent or scented bait. 


I would venture to say that in the 
eyes of the average Pennsylvania fox 
trapper, this would be another way of 
saying, “trapping is prohibited.” 
Incidently, the fox in Massachusetts 
is considered as a fur animal and is 
protected as such. 


All of which means that there is 
quite a difference between Penns 
Woods, and the Bay state. 

With the exception of some half- 
hearted trappers, few Penns’ Woods 
trappers complain about our license 
fees. On the question of whether our 
license fee is a good investment, I can 
assure you that Pennsylvania is way 


w Sapper 
soul the oil 


out front. If you don’t think so, let’s 
look at some other states. 

In Iowa, the license fee is one 
dollar if you use fifteen traps or less. 
However, if you use more than fifteen 
traps, the fee is fifteen cents per trap. 
In other words, if you wanted to use 
a hundred traps, a license would cost 
you fifteen dollars. 

Arkansas has a similar law. If 
trapper uses twelve traps or less the 
license fee is one dollar and fifty cents. 
If a trapper wants to use more than 
twelve traps, the fee is twenty 
dollars. 

In Oklahoma the license fee is one 
dollar and twenty five cents if no 
more than ten traps are used. The 
use of more than ten traps is consid- 
ered professional trapping and a 
license will cost the Oklahoma 
trapper fifty bucks. 

Nevada has an intersting license 
requirement. A trapper can buy a 
license for one dollar, and this will 
allow him to trap all fur animals 
except mink and muskrats. Should 
the trapper desire to trap mink and 
muskrat as well as the other animals, 
he must buy an additional license 
costing ten dollars. 

There are other aspects about this 
trapping license deal which may ap- 
pear unusual to Pennsylvania trap- 
pers. In Florida for example, a resi- 
dent license (state-wide) costs twenty 
five dollars; county, three dollars and 
twenty five cents; county other than 
that of residence, ten dollars and fifty 
cents, This means that if a trapper 
should decide to try his hand at 
trapping in a county other than 
where he resides, a license would 
cost him ten dollars and fifty cents. 
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Should the trapper decide to go back 
home midway through the season 
and trap at home it would be nec- 
essary to buy another license. 

In our own state it’s much more 
simple. All you need to do is move 
your trapping gear wherever you like. 
Three dollars and fifteen cents takes 
care of everything, including both 
hunting and trapping wherever per- 
mitted. 

In Oregon, if a trapper wants to 
trap both predatory and fur animals 
he is required to buy two licenses. A 
regular hunting license costing three 
dollars is required to trap predatory 
animals. Should the trapper also want 
to trap fur aninals, he is required to 
also buy a trappers license costing 
six dollars. 

In Kentucky we find another trap- 
ping law which may come as a surprise 
to most Pennsylvania trappers. It 
reads; “No person shall use a steel 
trap with a jaw spread of more than 
five and three fourth inches, or the 
jaws of which have a sharp or jagged 
edge, or that have more than one 
spring for the purpose of closing the 
jaws, or that has a spring which 
would normally be expected under 
ordinary circumstances, to exert a 
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pressure sufficient instantly to cy 
through or break the leg of any wil 
animal protected by this chapter’ 
(chapter includes fur animals). While 
I am not pretending to understand 
this law, I think it means that oy 
favorite fox trap in Pennsylvania js 
not allowed in Kentucky, i.e. the 
double underspring type. 


Insofar as I am able to find ou, 
seven states including Alabama, Kan. 
sas, Louisiana, Michigan, Minnesota 
Missouri and Utah do not permit 
non-resident trapping at all. 

Probably the highest fee for a non. 
resident trapping license is $250.0 
asked by Oklahoma. 

California offers the least pro 
hibitive non-resident license at $2.0 
while the fees in the remaining state; 
range from $10.00 to $200.01. This 
latter, odd figure is found in Mis. 
issippi. 

In Iowa we find an altogether dif 
ferent view-point on this business of 


non-resident license fees. The law 
there reads, ‘Non-residents _ shall 
be charged the same fee that 


the State of the applicants residence 


charges a_ resident of Iowa for 
a non-resident license, providing 
such fee shall not be less than 


ten dollars; providing further that 
no such license shall be issued toa 
resident of any State which does not 
grant non-resident trapping licenses. 
This seems to be a case of following 
the Golden Rule, but be that as it 
may, it sounds like a fair and square 
idea. It is doubtful that Oklahoma 
trappers will stampede to Iowa in 
search of a trapline. Even California 
trappers are better off at home. 
While we are on the subject of com: 
paring, it might be interesting to note 
that with the exception of Idaho, 
the individual States do have one 
thing in common, Aside from a few 
minor exceptions, trapping laws ap- 
ply on a state-wide basis. However, 
Idaho is one exception, and, consid: 
ering the method by which Idaho 
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‘© cy _ harvests its annual fur crop, it would The restrictions and almost pro- 
ywi appear that fur resources are not hibitive license fees in states such as 
apter’ taken lightly in that state. Iowa, Arkansas, and Oklahoma are 
While The State of Idaho is divided into indicative of desperate steps designed 
rstand five districts, each district including ‘0 hold onto a rapidly dwindling 
at our a certain number of counties. Trap- supply of fur animals. ; 
nia jg ping laws are not based on a sstate- This is particularly true in Okla- 
2. the wide basis, but on conditions in the homa where during the 1947-1948 
‘ndividual counties, and the laws vary ‘*apping season a total of 112,430 anl- 
Jou, in accordance with fur animal pop- mals were trapped. In Pennsylvania 
’ cs during the same season, 584,184 fur 
, Kan. ulation in each county. fete. . : 
ead ie th a POR animals were trapped. In this con- 
cae = eee tO pping an nection, Louisiana is the only State 
Tmit law enforcement could lead to some which can do more than equal Penn- 
complicated adventures under such sylvania in annual fur takes, and 
‘non a program, and maybe that is one very few can equal Pennsylvania's fur 
250.00 of the reasons why state-wide laws are population. Let’s keep it that way. 
more popular. The End 
pro- 
$2.00 
States 
This TWO Sr sie 
Mi NOTICE ON BOUNTY RATES 
185- PENNSYLVANIA GAME COMMISSION 
(Excerpt from Official Minutes, Pennsylvania 
r dif Game Commission Meeting, January 10, 1952) 
Css 
| = RESOLUTION 
: WHEREAS, After giving due consideration to the present predator 
shall population; 
that THEREFORE, BE IT RESOLVED, That the Pennsylvania Game 
lence Commission, acting under the power and authority vested in it by the 
for provisions of Article XI, Section 1101, of the Game Law, by resolution 
iding adopted this 10th day of January, 1952, hereby directs that for the period 
than beginning June 1, 1952 and until further notice, the bounty payments 
th authorized for the birds and animals enumerated below, if killed in a wild 
al state in any County of the Commonwealth during the period specified and 
to a presented in the manner and under the conditions stipulated in the Act 
$ not aforesaid, shall be as follows: 
onses, 1.. Gray Fox—$4.00 for each gray fox. 
. 2. Red Fox—$4.00 for each red fox. 
wing f 
: 3. Weasel—$1.00 for each weasel. 
as it 4. Great-horned Owl—$5.00 for each great-horned owl, adult 
juare or fledgling. 
10ma BE IT FURTHER RESOLVED, That the foregoing resolution shall be 
‘a in duly published in accordance with Section 1102 of Article XI of the Act 
ornia afcresaid in the March and April issues of the PENNSYLVANIA GAME NEws, 
also to be brought to the attention of the public by news release and other 
sources of public information; and 
com: BE IT FURTHER RESOLVED, That the Executive Director is hereby 
note authorized and directed to certify the foregoing as an act of the Pennsyl- 
laho, vania Game Commission. 
ne “I hereby certify the above to be a full, true and correct copy of the 
0 resolution establishing bounties on certain predators killed in a wild state 


few within the Commonwealth from June 1, 1952 until further notice. Notice 


} ap of this action is published in accordance with the requirement of the law.” 
ever, Thos. D. Frye, 
nsid- Executive Director 


Pennsylvania Game Commission 


laho 
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The Bow 


2 Whaterials - ond 9 RE ees. 


By Thomas A. Forbes 


Part 2 


HEN the bow is flexed and the 

fibres of the back of the bow are 
elongated, the fibres in the belly of 
the bow are placed under compres- 
sion. In figure 12 the plane of the 
neutral axis indicated by the line CC 
divides the mass of the back of the 
bow from the mass of the belly. The 
law of elasticity applies equally to 
wood under compression as it does 
to wood under tension. When the bow 
is flexed or drawn the wood fibres of 
the belly of the bow are compressed 
and, within limits, when the external 
force is released the fibres will return 
to their original position. The prop- 
erties of wood are such that it has 
greater compressive strength per unit 
area than tensile strength. Conse- 
quently when a bow is broken it gen- 
erally fails by fracturing the fibres in 
the back of the bow rather than by 
crushing the fibres in the belly. 

The bowyers aim is to achieve a 
nice balance between the forces of 
tension in the back of the bow and 
the forces of compression in the belly. 
Working together these forces give 
the bow its cast or propelling power. 

Since the compressive strength of 
wood is much greater per unit of area 
than its tensile strength, excess wood 
was gradually removed from the belly 
of the bow to achieve a balance of the 
two forces. In this manner the modi- 
fied flat bow evolved. Self bows of the 
modified flat type are popular among 
archers. The bows are durable, 
smooth in action and have an ex- 
cellent cast. 


In the unceasing effort to develop 
better bows archers with scientific 
training have made use of their 
knowledge of wood stresses and im. 
proved the modified flat type bow by 
recurving the ends of the limbs of the 
bow (Figure 13). Because wood has 
greater compressive than _ tensile 
strength the ends of the limbs of the 
bow were recurved to take advantage 
of the compressive strength of the 
wood. In the recurved bow applica: 
tion of external force created by the 
draw results in compressing the wood 
fibres in the back of the bow at the 
recurved portion. This is a reversal 
of the stress which occurs in the.ends 
of the limbs in the modified flat type 
bow and is advantageous because of 
the greater compressive strength of 
wood. The ancient Persians were 
familiar with the recurved bow, and, 
although they had no knowledge of 
the underlying principles, they fully 
understood the advantages of recurv- 
ing the ends of the limbs and backing 
the bow with rawhide or sinew to im- 
prove the cast. 


The research chemists of the past 
decade have provided the modem 
archer with backing far superior to 
rawhide and sinew formerly the ma- 
terials customarily used. Since we 
know that the fibres in the back of 
the bow are under tension in the 
draw it follows that material selected 
for backing should have a high tensile 
strength and elasticity so that it will 
be slow to yield to fatigue through 
repeated elongation and contraction 
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of the fibres. Its physical properties 
should be such that it is impervious 
to changes in temperature and 
weather. Certain of the cellulose com- 
pounds and fibre glass products mark- 
eted under different trade names meet 
these requirements. When a strip of 
one of these materials is cemented to 
the back of the bow the inherent 
power of the fibres elongated by the 
draw to return to their original posi- 
tion adds appreciably to the cast of 
the bow. 

In the background we should al- 
ways remember that the bowyer is 
searching for ways to improve the cast 
of the bow without a proportional in- 
crease in the amount of force required 
to bring the bow to full draw. It is 
no trick to build a self bow with an 
increased cross section that will have 
an improved cast. Unfortunately the 
drawing weight will have increased 
proportionally. 

The next logical step in bow design 
was to build a laminated bow taking 
advantage of the knowledge of the 
internal stresses in different materials 
which vary in amount when the same 
external force is applied. A typical 
modern bow of this type has a fibre 


glass backing, a wooden core, and an 
aluminum alloy belly. In the draw the 
fibre glass elongates and the alu- 
minum alloy contracts. The internal 
stress or force built up in the two 
different materials during the draw is 
taking full advantage of the high ten- 
sile strength and elastic properties of 
the fibre glass and the high compres- 
sive strength and elasticity of the 
aluminum alloy. The high compres- 
sive strength of the aluminum alloy 
permits reducing the cross sectional 
area of the belly of the bow below 
that of the wood self bow or a wood 
bow to which a backing has been ap- 
plied. In consequence we find that 
the cross section of the laminated bow 
has assumed a rectangular shape with 
slightly rounded ends. (Figure 14). 
To gain additional propelling power 
by the continued application of force 
over a greater distance than had been 
heretofore possible the laminated 
type of bow has been designed to take 
advantage of the difference in the 
elasticity of the materials used in the 
face and belly. The bow has been con- 
structed so that it is reflexed when un- 
braced (Figure 15). This construction 
permits the fibres in the back of the 





SD CROSS-SECTION 


\ BACK 


Stodified Fiat Bow 





ALUMINUM ALLOY BELLY 








FIBRE GLASS BACKING 


Laminated Bow Cross-Section 





BOW TYPcs 





BACK 


«ni ee i 


Modified Flat Bow 
With Recurved Ends 





BACK 


<== err 


BELLY 


Keflexedl L3ow 








Fig dS 














64 GAME 


NEWS MARCH~195) 





bow to stretch farther when the bow 
is drawn and therefore act through 
a greater distance in propelling the 
arrow when the drawing force is re- 
leased and the fibres return to their 
original position. 


STRESS 


STRETCH 


Some difficulty was encountered 
when the laminated bow in its pres- 
ent form first appeared on the market 
a few years ago. Bow failure was com- 
mon through separation of the lami- 
nations. A method of gluing has 
been perfected which prevents this 
type of failure. The author has shot 
one of these laminated bows over a 
two year period. The bow has a 
smooth action and beautiful casting 
power. With an underjaw anchor the 
author has a sight on the gold at one 
hundred yards with a drawing weight 
of thirty-four and a half pounds. 


The Metal Bow 


The elastic properties of metal are 
well known and the resilience of a 
metal bar under stress is the work 
done, upon the bar, in producing that 
stress, or in theory the work which 
the bar will do in regaining its orig- 
inal shape when relieved from stress. 
These two properties of a metal are 
used to advantage in many articles 
in common use. The automobile 
spring and the main spring in your 
watch are examples. The process of 
manufacturing steel is so controlled 
that the strength of various proper- 
ties of the metal can be varied to con- 
form to the use which is to be made 
of the finished product. The terms 








hard and mild steel are in common 
use. 





Under stress up to its elastic limit; 
(graph Figure 16), a metal bar wil] , 
deflect in direct proportion to the ex. 
ternal force applied, (OA ). When the 


ULTIMATE 
STRENGTH 


Fig. 16 


ELASTIC LIMIT - ad 


elastic limit, point A, is reached the 
stretch increases faster than the stress 
to point B which is called the yield 
point. Stressed to and beyond this 
point the bar will not return to its 
original shape when the stress is re- 
moved. From B to B’ stretch will in- 
crease with little or no increase of 
stress. If we continue to stress the 
metal it will again resist the applica- 
tion of continued increase in incre. 
ments of stress but the corresponding 
stretch will be greater until the ulti- 
mate strength of the metal is reached 
at point C, Any increase of stress will 
then cause rupture at point B. This 
abbreviated course in strength of ma- 
terials will permit a better under- 
standing of the recent addition to 
bow materials; in the appearance on 
the market of the metal bow. Certain 
steels and aluminum alloys are used 
extensively in the manufacture of the 
metal bow. 


Working within the elastic limit, 
line OA, of these materials the life of 
a metal bow in theory would be lim- 
ited only by the fatigue of the metal. 
The molecular structure under re 
peated distortions will finally crys 
talize and break down. This is a slow 
but inevitable process. 


To Be Continued. 
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Conservation Pledge 


| give my pledge 
as an American to save 
and faithfully to defend from 
waste the natural resources of 
my country—its soil and 
minerals. Its forests, waters, 


and wildlife. 
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Prog ace 


T IS believed that the sportsmen of Pennsylvania are truly in- 

terested in the game animals they hunt. It is believed that they 
are sufficiently concerned to want to know what the Game Com- 
mission is doing to protect and preserve this game which provides 
so many hours of delightful outdoor recreation. This is a report to 
the sportsmen of Pennsylvania on the findings from three research 
studies concerning the welfare and management of one of these gaine 
animals—the bobwhite quail. 





In the past, the findings from similar studies have too often 
been buried in technical reports of limited distribution. Now it is 
intended to keep the hunters of the state well informed concerning 
the work and goals of the Game Commission, so that this knowledge 
and understanding will help induce a mutual agreement on man- 
agement policies and efforts. 


The three studies included in this report were conducted under 
the Federal Aid to Wildlife Restoration Act of 1937, and were ad- 
ministered jointly by the Pennsylvania Game Commission and the 
U. S. Fish and Wildlife Service. At the termination of the original 
Pittman-Robertson Project in 1947, the Wildlife Management In- 
stitute provided funds for the continuation of certain phases of the 
study. These experiments conducted at the Pennsylvania State 
College are included in this report and make a valuable addition to it. 


The technical assistance of the following persons is gratefully 
acknowledged: Mr. Ralph B. Nestler of the Patuxent Research 
Refuge, U. S. Fish and Wildlife Service, who was responsible for the 
measurements of Vitamin A storage and weights of livers in quail 
sent to him from Pennsylvania during the course of the study; Dr. 
E. W. Callenbach and Dr. R. V. Boucher of the Pennsylvania State 
College for valuable assistance in planning feed formulae for nutri- 
tion experiments; Colonel Henry W. Shoemaker for much of the 
early history of the bobwhite in Pennsylvania; and the personnel of 
the Soil Conservation Service in Fulton and Franklin Counties for 
information concerning soils and land use. 


To the Conservation Commissions of West Virginia and Missouri, 
who generously furnished wild-trapped bobwhites for the compari- 
son experiments, we extend our deepest appreciation. And for aid 
in collecting stomachs and pellets of predators, for assistance in 
trapping quail, and for the mass of information collected through 
personal interrogation, we thank all of the Game Protectors, Fish 
Wardens, sportsmen, and landowners who unselfishly cooperated, 
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Part | 
INTRODUCTION 


HROUGHOUT the latter half of 

the nineteenth century and the 
first one-third of the present century, 
the bobwhite quail prospered in 
Pennsylvania. In our grandfather's 
day, market trappers were able to 
catch quail by the thousands and 
ship them to the larger cities by the 
barrel. And this immense number of 
birds seemed to persist in spite of 
continuous shooting and trapping 
and in spite of frequent rigorous 
winters. As the legal and illegal mar- 
keting of the bobwhite was gradually 
reduced because of legislation and 
better law enforcement, this pres- 
sure was replaced by sport shooting 
by many thousands of sportsmen who, 
with the advent of good roads and 
automobiles, were able to hunt in 
every part of the state. Probably the 
total annual take by these men hunt- 
ing purely for sport equalled, or ex- 
ceeded, that of the comparatively few 
market hunters of previous years. 
Nevertheless, the bobwhite exhibited 
its tenacity and reproductive ability 
by maintaining itself in good num- 
_bers in spite of this extreme gun 
pressure. 

But, during the nearly unprece- 
dented winter of 1935-36 when the 
ground was covered with deep snows 
for weeks and the temperature re- 
mained below zero for days, the quail 
in Pennsylvania, and other states, 
suffered extreme mortality—probably 
nearly ninety per cent of the total 


population. This loss appeared to 
mark the beginning of a new and 
discouraging era in the history of this 
bird in Pennsylvania, for, since that 
time, its biography has been charac- 
terized by a near-continuous decline. 
However, this decline has not been 
typical of all the northern states, and 
in some, according to reports, the 
quail recovered quickly and have re- 
mained reasonably abundant even 
though the climate equals that of 
Pennsylvania in severity. 

It was to ascertain the cause, or 
causes, for this comparatively sudden 
depression and to attempt to for- 
mulate management practices which 
would eliminate, or alleviate, these 
decimating forces that the Quail 
Study was instituted. Why had win- 
ter mortality assumed these unprece- 
dented proportions, and, even more 
important, why was the surviving 
stock unable to increase to normal 
numbers within the expected two 
to four years? Unquestionably, some 
change, or changes, had occurred, ‘and 
these changes could be of two kinds— 
within the bird itself, or within its 
environment. To place properly the 
responsibility for this crisis of the 
bobwhite, it was necessary to investi- 
gate thoroughly both possibilities. 
The first possibility—a change with- 
in the quail themselves—could _per- 
haps be explained by disease or by a 
pollution of the hardy native stock 
by the introduction of artificially 
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reared or imported birds which were, 
for one reason or another, below par. 
The second possibility—a change 
within the bobwhite’s environment— 
is. far more complex than the first. In 
this case many different influences, 
representing changes which may have 
occurred rather abruptly, or slowly 
over a long period of time, could be 
responsible for the reduction in num- 
bers. Predation, plant succession, de- 
creasing soil fertility (dissipation of 
essential mineral elements) and soil 
erosion, changes in farm practices, 
greater gun pressure, and other en- 
vironmental stress could be con- 
tributing factors. It was difficult, how- 
ever, to conceive that these ecological 
forces have changed so materially 


ee 


over an entire state in so short a 
period of time. If there were good 
numbers of quail in 1935 and very 
few in 1945, with the trend nearly. 
continuously downward, it would a 

pear that the basic explanation for 
this depression would be one of a 
more decisive nature than that likely 
to result from a gradual change in 
the bird’s environment. With these 
mental deductions as a basis for the 
research, the activities of the Quail 
Study were directed toward the ac. 
curate evaluation of each of these 


various limiting factors in their re.’ 


lation to the prosperity of the bob- 
white in Pennsylvania and toward 
the creation of counteractive man- 
agement measures. 


EARLY HISTORY OF THE BOBWHITE 
QUAIL IN PENNSYLVANIA 


The following account of the early 
history of the bobwhite was compiled 
by Colonel Henry W. Shoemaker, 
State Historian: 


William Penn, listing the quail among 
the valuable food-producing birds of Penn- 
sylvania in a letter to a friend in England, 
wrote, “Of Birds that make good eating we 
have the wild turkey, bigger than a goose, 
the pheasant (probably the pinnated grouse), 
the grouse, and the quail, the last named 
in immense numbers.” 

Seth I. Nelson, famous Clinton County 
hunter, remarked, “Quail were still found 
in immense quantities when I visited my 
relatives, the Iredells, at Milton, North- 
umberland County. I never found many 
north in the old Black Forest, in Potter 
County, where I resided as a boy. The Penn- 
sylvania quail were birds of the great open, 
hard: wood forests that had been burned 
over to make pasture for the bison, and 
even in my time, I was born in 1809, the 
ground was covered with tall grass and free 
of underbrush (such forests stretched for 
miles along the Chillesquaque and Lime- 
stone Creeks, and in the Buffalo Valley). 
Many of the pioneers preferred quail to 
the flesh of the passenger pigeons, and set 
out bobwhite nets in the fall of the year, 
with tame quails tied by one foot which 
kept chirping to draw the flocks to the feed 
beds, and when the trap was sprung, often 
a hundred birds would be taken. The 


breasts were salted down for winter use 
along with venison, shad, and wild pigeons. 
In the markets at Milton, live quails were 
sold at a cent apiece as late as 1830. The 
quail was a hardy bird and could hide 
from its enemies in the tall Blue Grass.” 

Says J. S. Quigley, a noted Clinton raft- 
man and hunter, “My people netted quails 
and fattened them for Thanksgiving; in fact, 
many preferred them to the wild turkey 
usually served on that great day.” 

Says a lady who resided in Philadelphia 
from 1855 to 1875, “On market days one 
could get all the quails one wanted, alive 
or dead, for about fifty cents a dozen, not 
costing much more than the common reed 
birds or wild pigeons. We fed our help 
mostly on game and fish, which was cheap 
and plentiful, but gave them [red] meat 
once a week, as they said they needed it.” 

Says Oliver D. Schock, long a state em- 
ploye at Harrisburg, “I recall the whistle of 
the quail on Capitol Hill and in the long 
grass along the river at Front Street. Several 
days hunting was allowed in the fall on the 
Hill: one day a week for three weeks, I be- 
lieve it was. Many quails, once in a great 
while a grouse, also wild pigeons, ground 
hogs, rabbits, and squirrels were secured. 
All this was reported in the Harrisburg 
newspapers, probably as late as 1880. The 
Harrisburg markets about 1840, I was told, 
had strings of hundreds of quails hanging 
up, selling at twenty-five cents a dozen; the 
live birds in crates along the streets at 
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about the same price. I came to Harrisburg 
in 1875, and the markets were full of quails, 
which by then had risen in price, live or 
dead, to sixty cents a dozen.” 

The laws pertaining to bobwhite 
uail in Pennsylvania date as far 
back as 1838 when a season was pro- 
vided for two counties, and the sale 
of birds in markets except during the 
open season, and the destruction of 
nests and eggs, were prohibited, The 
penalty was set at five dollars, one- 
half going to the informer and the 
other half going to the county. The 
word “quail” instead of “partridge” 
was first mentioned in another county 
law (Fulton County) passed in 1857. 
Trapping quail was prohibited in 
1869, and the sale of this bird became 
unlawful in 1897. The first daily bag 
was also established in 1897, but it 
was not until 1905 that a season limit 
was imposed. Also in 1905, it became 
unlawful to shoot quail bunched on 
the ground. This method of hunting 
was called “ground squabbling” and 
was done mostly at night. With the 
aid of a torch made by wrapping a 
large bundle of long, thin pine sticks 
together, the hunters would track a 
covey of quail in the snow until they 
sighted it huddled in the roosting cir- 
cle, and then the “gunner” would 
back off to the right distance and dis- 
charge the load from his muzzle-loader 
into the middle of the covey. Many 
were killed at one time, and several 
coveys might be visited in one night, 
and the families of those participating 
joined together for a quail dinner 
the following day. It can be said in 
defense of these men, that these 
“hunts” only occurred about twice 
a year, and the birds were not mo- 
lested at any other time. “Singles” 
shooting in the daytime was too dif- 
ficult and too expensive for most of 
the farmer-landowners to enjoy. 


Trapping for market prior to the 
Civil War was practiced extensively, 
and one man would often trap several 
barrels of dressed birds in one win- 
ter. These were shipped to Philadel- 
phia, New York, and other large 


cities where they sold for a few cents 
a dozen. Even after trapping had 
been prohibited by law, many men 
continued to trap illegally and sold 
their catch to local residents or 
shipped them surreptiously to the 
larger cities during freezing weather. 


Kalbfus (1905) as Chief Game Pro- 
tector of the Pennsylvania Game 
Commission wrote: “Six times to my 
certain knowledge, since I first be- 
gan to take a special interest in this 
work, quail, because of severe winters 
and the slaughter of market hunters, 
had become almost extinct in Penn- 
sylvania. Six times the sportsmen 
of this state, as an organization, with 
a limited number of outsiders, went 
down into their pockets and _ fur- 
nished the cash wherewith to buy 
quail in other states and bring them 
into this state. The same thing has 
been done every year, to a more or 
less degree, . ‘ 

“Four years ago quail for propa- 
gating purposes could be secured 
without limit from almost every state 
of the South and West; today I can 
count such states upon the fingers of 
one hand, the supply being limited 
from these and the price three and 
even five times what it was four years 
ago.” 

In 1906, Dr. Kalbfus reported that 
3,700 quail had been imported from 
Alabama and released in the state. 
His 1909 Annual Report gave an in- 
teresting sidelight on quail: “I know 
of one gentleman living in Lewis- 
town, who hired a horse and car- 
riage, at least once a week for more 
than two months, who bought buck- 
wheat and screenings and other food 
and who travelled over a route of 
more than twelve miles, upon each 
trip, looking after and protecting 
nine coveys of quail that he had 
located. 

In 1911, he mentions that a most 
notable increase in quail was re- 
ported from many sections of the 
state, especially from the western and 
southwestern parts and also from 
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the central and northeastern por- 
tions. (Bobwhites are now practically 
non-existent in the northeastern 
counties and rare in the central 
region). 

When bobwhites became unobtain- 
able from the southern states, the 
birds for restocking were purchased 
from Mexico. Beginning in 1914, 
several thousand were imported from 
that country at a cost of about 


eighteen dollars a dozen, but a large 


number died from coccidiosis durin 
transit and shortly after arrival. In 
spite of this and other difficulties, 
over 90,000 bobwhites were bought 
from Mexico, and then the practice 
was discontinued as artifically-reared 
birds became available about 1933. 
Pen-reared stock, purchased from 
private breeders and propagated at 
the state game farms, have been 
used exclusively since that time for 
restocking purposes. 


PGC Photo 


The present aim of the State Quail Farm is to produce a hardier bobwhite. 
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Part Il 
LIFE HISTORY 


The normal behavior pattern of 
bobwhite quail (Colinus virginianus ) 
is known to vary with the changing 
seasons of the year. The yearly sea- 
sonal cycle and the coincident com- 
portment of the birds will, in a gen- 
eral fashion, furnish the temporal 
continuity of this discussion of the 
quail’s life history. 


“Bobwhite” 


In late April or early May, de- 
pending upon the advent of warm 
weather, the first “bobwhite” calls 
of the male quail may be heard. 
These notes are familiar to any one 
who has lived in the country in quail 
territory. It is the call from which the 
bird derives its popular name. It is 
not heard while the coveys are still 
intact, and is probably not used until 
after bevy dispersal and subsequent 
nesting activities are in progress. 

This distinctive call has been 
thought by many observers to repre- 
sent the attempts of unmated male 
quail to attract a mate. There is 
little doubt that these cocks do use 
the “bobwhite” notes. However, evi- 
dence that mated males also fre- 
quently use this call was discovered. 
It was often heard in the immediate 
vicinity of active quail nests. On one 
Occasion an investigator watched a 
singing male called from atop a 
fence post. A low answer was heard 
from a nearby stream bank. The male 
immediately flew well up into the 


foilage of an elm‘ tree which stood 
about thirty feet distant from the 
fence post. 

From this new vantage point the 
cock uttered the “bobwhite” call 
notes. The soft call came again from 
the stream bank, whereupon the male 
glided from his lofty perch and 
joined a female quail. Some low- 
pitched, excited chattering ensued, 
and both birds disappeared into tall 
grass. Subsequent search of the sur- 
rounding territory resulted in the dis- 
covery of a quail nest in which six- 
teen eggs were being incubated. A 
male bobwhite, presumably the same 
cock, was observed calling from the 
same location on later occasions. 
After the eggs in the nest had 
hatched, no more bobwhite calls were 
heard in the vicinity. Evidently the 
mated male quail makes frequent 
use of the call throughout the mating 
and nesting seasons, but as soon as 
the eggs are hatched the call is no 
longer given.’ 

When captive quail were held in 
pairs, the males were known to use 
the “bobwhite” call often. These 
birds were mated and the hens were 
laying fertile eggs. 


Behavior of Mated Birds 


During most of the year bobwhite 
quail were gregarious, but through- 
out the mating and nesting seasons 
the birds‘lived as mated pairs. 

Once pairing had taken place the 
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male was very devoted to his chosen 
hen. He resented the advances of 
any unmated cock and fought off 
attempts by other males to lure his 
mate from him. 

On a midsummer afternoon a pair 
of quail was observed in the shade 
of a large elm tree on the bank of a 
stream about 50 yards from their 
nest. They appeared to be resting and 
loafing in the shade. A cock quail 
calling nearby evidently overheard 
some of the low conversational notes 
uttered by the pair and decided to 
investigate. No notice was taken of 
the intruder by the mated male until 
the former had approached to within 
five feet of the female. At this point 
the mated male lowered his head, 
dropped his wings and made for the 
interloper at a fast run, chattering 
excitedly. The latter hastily with- 
drew, whereupon the former rejoined 
his mate. The scene was repeated 
almost immediately, and the stranger 
was driven into a nearby corn field 
before the mated pair reunited. 
Shortly the pair entered the corn field 
about 50 yards from the entry point 
of the unmated male. Another en- 
counter ensued. This time the mated 
male pursued the unmated cock 
nearly 75 yards at top speed. No 
actual bodily contact was observed 
in any of these encounters although 
prudent and precipituous retreat on 
the part of the unmated cock was all 
that prevented it. 

During these encounters the female 
appeared totally indifferent to the 
outcome. She at no time took active 
interest in the proceedings. Conjec- 
ture as to the subsequent behavior of 
the hen, had the outcome resulted in 
the banishment of her mate, led the 
observer to believe that the hen 
would have immediately accepted the 
victor as a new mate. 

Apparently almost any male is ac- 
ceptable to a hen desiring to mate. 
During the study, pairs of quail were 
held captive in separate enclosures 
for the purpose of checking egg pro- 


————____. 


duction, fertility and hatchability, 
Several unconfined males wandered 
about the grounds nearby paying no 
attention to the mated pairs in con- 
finement. The cock of one of the pairs 
died. Before a day had passed several 
of the unconfined males were seen 
trying their best to join the now 
single hen within her pen. Just how 
the news that this hen was again 
single, and looking for a mate, was 
conveyed to the outsiders was not 
determined. 


Nest Sites 


A wide variety of choice in the 
selection of nesting sites was appar- 
ent in the examination of over sixty 
quail nests during the spring and 
summer of 1944 when a fair popula- 
tion of quail existed over much of 
the study area. Twenty-one nests were 
found in fields of mixed clover and 
timothy hay. Nine were located in 
fallow fields which had lain idle at 
least one year. The same number 
were built along the edges of roads. 
Eight were in alfalfa fields, and one 
was found in each of the following: 
a field of barley, a wheat field, a 
peach orchard, a country cemetery 
lot, and a clump of ornamental 
shrubbery. It appeared that bob- 
whites might nest nearly any place 
on their normal range. 


The number of nests in hay fields 
might seem to indicate a preference 
for this type of nesting cover. How- 
ever, a high percentage of the total 
number of nests in these locations 
was probably discovered during har- 
vesting operations. Even the most dili- 
gent search of other types of nesting 
cover failed to disclose many of the 
nests undoubtedly located therein.: 
The availability of suitable construc- 
tion materials, and the presence of 
sufficient plant growth in which to 
hide the nests, were probably the 
important deciding factors in the se- 
lection of any one certain spot by a 
pair of mated bobwhites. 

All but two of the nests examined 
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faced in a southerly direction as if to 
enable the hen to take full advantage 
of the sun, which in early season in 
the latitude of the study area was 
south of the zenith. Those located on 
steep slopes usually opened down hill. 
while those on gentle slopes were as 
likely to face in an uphill direction. 
Most of the nesting sites were on well 
drained land. None was lost because 
of drainage difficulties, and only one 
was so located as to be endangered 
by surface run-off. 


Active nests as close together as 
thirty yards were observed. Three 
were found along two hundred and 
fifty yards of the same farm lane. 
The proximity of nests to one an- 
other is dependent upon the nesting 
bird population and the availability 
of suitable building sites. A satura- 
tion point of quail population was 
not approached at any time on the 
study area during the course of the 
study. However, it was apparent that 
quail will nest close together if the 
occasion warrants. 


Mr. Carl Hann of Fulton County 
reported finding twelve active quail 
nests “a number of years ago” while 
he was mowing hay in a six-acre field. 
He said that he was able to raise the 
cutter bar of his machine and leave 
a small patch of grass standing at the 
site of each nést. His neighbors 
chided him because of the ragged ap- 
pearance of his newly mown field. 
However, he stated that his efforts 
were well rewarded when the setting 
birds returned to each nest and con- 
tinued incubation. Mr. Hann was 
using horses to draw his machinery 
and the birds flushed before the cut- 
ting bar reached them. As progress 
of the machine was moderately slow, 
the operator was able to raise the 
blades and save the clutch from de- 
struction. Had tractor power been 
used, the rapid movement of the 
operation and the proximity of the 
cutter bar to the front of the machine 
would probably have made it im- 


possible to avoid destroying most of 
the nests. 


Nest Construction 


The use of dead material in the 
form of grasses, weeds and/or leaves 
was apparent in the construction of 
every nest. This material was avail- 
able within very short distances of 
the chosen sites. The stems and leaves 
of the softer grasses of the Poa fam- 
ily were widely used. This material 
was easily woven into the walls and 
roofs of typical structures. 


After a suitable location had been 
chosen both birds apparently took 
part in construction. A shallow de- 
pression was first dug in the earth. 
This was apparently accomplished in 
much the same manner in which 
“dust baths” are formed. Bills and 
feet were used to dig the soft earth, 
and the body was wriggled in such a 
manner that the sternum of the bird 
formed a cup-like hollow. One nest 
on a very steep bank was built in the 
hoof print of a cow made while the 
ground was soft. Occasionally the 
presence of hard objects too large to 
be moved by the quail hindered the 
birds in the formation of the wal- 
lows. However, the inconvenience 
was overlooked in at least two cases, 
and completed nests were found with 
the neck of a broken bottle and a 
small piece of farm machinery im- 
bedded firmly in the foundations. 


One nest, discovered at the edge 
of a brier patch, was found to have 
the small nest of a vesper sparrow 
attached in such a manner that both 
birds might incubate at the same time 
and not interfere with each other. 
The nests were located back to back, 
and the sparrow’s was furnished with 
a separate opening. Both were suc- 
cessfully incubated. 


Nesting Dates 


The earliest date on which an ac- 
tive quail nest was found was April 
26, when a pair of birds was flushed 
from the mouth of a newly completed 
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structure. Construction dates of 59 
nests showed that May and June 
were the peak nesting months. ‘Two 
nests were completed in April; 25 
each in May and June, and 7 in 
August. Reliable reports were re- 
ceived of hen quail incubating in 
September. The flushing of immature 
birds about three weeks of age in 
October substantiated these reports. 
The fact that many nests were found 
during harvesting operations, which 
were in large part completed by mid- 
July, and the fact that by this date 
vegetative growth had reached such 
a height that it was difficult to dis- 
cover nests in standing cover, prob- 
ably accounts for so few being found 
after that date. Nests active in Au- 
gust were considered re-nesting at- 
tempts. Chicks from later nests prob- 
ably did not reach sufficient maturity 
to enable them to withstand the cold 
weather and snows of winter. 


Egg Laying 
Egg laying began soon after the 
nests were completed. Eggs were laid 


Eggs are laid at the rate of one per day. 


at the rate of one per day in nests 
under. observation. Captive hens, at 
the height of the nesting season, oc- 
casionally failed to lay for a day, 
However, the following day they us- 
ually laid two eggs. Hens in the 
wild may not lay consecutively while 
completing the clutch. 

The completed clutches of eggs 
varied from ten to thirty. Clutches 
as large as the latter are unusual, 
and probably represent the work of 
more than one hen. The average 
number of eggs in completed clutches 
was sixteen. 

The eggs are of a uniformly white 
color, noticeably larger at one end, 
The shells are quite strong, and the 
tough inner membrane gives the 
eggs an elastic quality which prevents 
breakage under normal nest activity, 
Occasionally very small or “runt” 
eggs were found in bobwhite nests in 
the field. These eggs did not hatch 
although they were incubated with 
eggs of ordinary size which did. Sev- 
eral “cast eggs,” or single eggs, laid 
at random in the field were discov- 
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ered. This accidental egg laying is not 
uncommon, and may occur before 
nest building is completed. The hens 
made no attempt to incubate. such 
eggs, nor to protect them in any way. 
Apparently they were deposited and 
forgotten. 


Incubation 


Several methods of determining if 
the eggs in a quail nest were being 
incubated were discovered. When in- 
cubation had not commenced, the 
shells were often discolored with 
brownish stains from damp nest ma- 
terial. The shells of incubated eggs 
were of a smoother texture than 
others. It is probable that continued 
contact with the body of the incubat- 
ing bird, and the rubbing incident to 
being turned by the hen, were respon- 
sible for this smoothness of shell. The 
arrangement of eggs in the nests was 
another good indication of incuba- 
tion. Those being incubated were 
nearly always arranged in a single 
layer upon the floor and about the 
sides of the nests, while eggs not being 
incubated were often piled one upon 
another in haphazard fashion. 

The normal incubation period of 
bobwhite quail eggs has been estab- 
lished at 23 days. 


Behavior of Incubating Quail 


The demeanor of the setting bird 
was a good indication of whether 
or not incubation had begun, and in- 
deed of the degree to which incuba- 
tion had progressed. Generally speak- 
ing, the nearer the eggs were to 
hatching, the closer the hen would sit 
_ the eggs at the approach of the 
observer, although the females 
showed a great deal of individuality in 
behavior. Some hens would flutter 
from the nest in the manner of a 
wounded bird, dragging a wing and 
crying excitedly. They stumbled, half 
ran and half flew, attempting to 
draw the attention of the observer 
from their nests. Others showed less 
agitation. Male quail were less per- 


sistent in their attempts to decoy in- 
truders from nests being incubated 
by their mates. Usually the cocks 
remained at a discreet distance from 
the observer, moving about rapidly 
and calling excitedly until the danger 
had passed. 


A nest of eighteen eggs was dis¢ov- 
ered along a country road on August 
14, 1944. Pictures of the setting bird 
were taken. She flushed when ap- 
proached nearer than three feet. How- 
ever, she did not seem greatly alarmed 
and shortly returned to the eggs. The 
next day she was observed but not 
disturbed. On the nineteenth of the 
month the hen left the nest quietly 
while the observer was still some 
thirty feet distant. Examination of 
the nest showed that only ten eggs 
remained. One well incubated egg, 
showing tooth marks in its shell, lay 
on the ground about a foot in front 
of the nest where it had been dropped 
by an intruder. The hen was back on 
the nest that same afternoon. She 
flushed, but returned immediately to 
her eggs. At 7:00 P. M. she was again 
disturbed when two poisoned eggs 
were placed in the nest by the ob- 
server, Again she returned immedi- 
ately. At 1:45 P. M. on the following 
day the hen had left the nest and 
only six eggs remained, two of these 
being the “baited” eggs. At eight 
o'clock the same morning a dead 
skunk lay at the mouth of the nest. 
Here was evidence of high devotion 
on the part of the setting hen to her 
eggs. She had been badly frightened 
a number of times, and had suffered 
the loss of part of her clutch, yet the 
desire to continue incubation was 
strong enough to overcome fear, and 
the hen returned to incubate until 
there was no further hope of hatching. 


At the other extreme, a hen quail 
flushed from a nest, containing 15 eggs 
incubated an estimated two or three 
days, never returned to the eggs. She 
was assumed to have deserted. This 
was the only case in which the mere 








The future depends 


presence of man about the nest 
caused a setting quail to desert. 


Sex of Incubating Bird 


In every case in which the sex of 
the incubating bird was determined 
it proved to be the female. Other ob- 
servers have noted cock birds incubat- 
ing. The observers during the study 
knew of several nests vacated by the 
untimely demise of the incubating 
hens. It was assumed that only the 
hen had been killed and that the 
cock knew the whereabouts of the 
nests. Still in no case under observa- 
tion did the male take over incuba- 
tion duties. In defense of the cocks, 
however, at least two instances of 
male quail being in sole charge of 
very young chicks were observed. Re- 
ports of similar cases were received. 
Unfortunately it was not determined 
whether the cocks had incubated the 
eggs, or had taken over the respon- 
sibility of raising the chicks, at the 
presumed death of their mates, after 
hatching had occurred. 
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upon her success. 


Nesting Success 


During the spring and summer 
seasons of 1944, the only year of the 
investigation when the quail popula- 
tion over the study area was suffici- 
ently large to warrant concerted nest- 
ing studies, a total of sixty-one quail 
nests was discovered. Many of these 


were located through interviewing 
farmers, road maintenance crews 
utility workers, and others whose 
work was of the outdoor type and 
whose daily activities were conducted 
over quail ranges. Some nests were 
found by the investigators as they 
combed likely looking cover. How- 
ever, this method proved to be by far 
the less desirable, as a great deal of 
time was spent in painstaking search, 
and the results did not justify the 
time spent. The interview method 
produced more nests per unit of time 
afield than any other procedure. 
Some of the nests were discovered 
after hatching had occurred and the 
birds had left. Because it was known 
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that various predatory animals such 
as the crow, skunk, raccoon, and 
others will quickly find and remove 
exposed eggs, it was evident that only 
those nests known to be active and 
visited immediately after hatching 
could be considered in establishing 
either the figures for completed 
clutches or hatchability. 

Of the 61 nests located by all 
methods during this season, 20, or 
32.79%, were successfully hatched. 
Forty-one, or 67.21%, of the attempts 
were unsuccessful. The following 
table lists the number of nests de- 
stroyed and the various agents of de- 
struction: 


Number 
of nests Cause of failure 

22 Mechanical mowing operations 
Predation on adult at nest 


; Egg predation 

3 Hand mowing operations (scythe) 
2 Reaper and binder 

2 Activity of dogs at nest 

1 Activity of man at nest 

1 Manure Spreader 

t| Orchard cultivation (disk) 
41 


Man in his various activities was 
responsible for 30, or 73%, of the 41 
failures. The large number destroyed 
during harvesting operations of one 
sort or another was largely due to the 
increasing use of mechanical equip- 
ment. It was estimated that about 
65% more farmers were using trac- 
tors in 1944 than in 1936. When mow- 
ing was done by horse-drawn machin- 
ery the progress was slower. Often 
quail were frightened from their nests 
by the horses which were far enough 
ahead of the cutter bar to allow the 
operator sufficient time to raise the 
blades and leave a strip of undis- 
turbed cover about the nests. Quail 
often returned to continue incuba- 
tion at nests thus protected. With 
tractor drawn equipment, progress 
was so rapid that the operator was 
unable to save the nests even if the 
setting bird managed to escape the 





deadly blades. Many nests were mown 
over and raked over before the har- 
vester became aware of their presence. 
Quail were never known to return to 
nests thus exposed, the contents being 
quickly located and taken by preda- 
tors, particularly crows. 


Predation accounted for the de- 
struction of nine nests. House cats 
killed the incubating birds at three 
nests. This animal presents a serious 
threat to the quail population in some 
sections. Almost every farm is inhab- 
ited by at least one and often as many 
as six or more cats. Many of them are 
semi-wild and are not properly fed or 
cared for. These animals, especially 
the females with a growing litter of 
kittens, roam at will over the country- 
side, killing what they can. They are 
tireless, capable hunters, and account 
for large numbers of game birds and 
animals as well as song and insectiver- 
ous birds. 


Skunks broke up two nesting at- 
tempts. These cumbersome prowlers 
are fond of eggs, and will not pass up 
the contents of a quail nest if they 
happen to discover one. Fortunately, 
this predator was not abundant on 
the study area. 


A blacksnake was responsible for 
the disappearance of every egg from 
one nest, This constrictor is fond of 
quail eggs, and when present in large 
numbers, undoubtedly may be a ma- 
jor threat to nesting bobwhites. 

Crows broke up at least one nest. 
While these black marauders were 
responsible for the disappearance of 
eggs from an undetermined number 
of nests, the actual destruction was 
attributed to other causes. Crows had 
little trouble locating nests exposed 
by harvesting practices. However, 
chances are that they are able to lo- 
cate comparatively few nests which 
are not exposed in one way or an- 
other. 


Unidentified predators broke up 
two nests, killing the incubating birds 
as they sat upon the eggs, 
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The two nests failures attributed 
to the activities of dogs about the 
nests occurred as the birds deserted 
the eggs after being frightened by the 
dogs. In neither case did the dogs dis- 
turb the eggs nor attempt to catch the 
adult quail. These dogs were under 
control of their owners, however, and 
it is quite possible that stray dogs, of 
which there was a large number on 
the study area, were a more serious 
threat to nesting quail and young rab- 
bits than the observations of the in- 
vestigators indicated. 


Eight nests were found in alfalfa 
fields during 1944. Every one of these 
was a failure. This was due to the 
fact that alfalfa matures early and is 
sometimes harvested in May before 
the nesting quail are able to complete 
egg laying and incubation. All of 
these nests were lost as a result of 
harvesting operations. 

Eight of the twenty-one nests lo- 
cated in mixed clover and timothy 
hay fields were successful largely be- 
cause the birds were able to hatch the 
eggs before harvest time. Thirteen, 
or 62%, of all attempts in this type 
of cover failed. 

Of nine located in fallow fields 4, 
or 44%, were successful. Two or 








22%, of the nine located in fence. 
rows were successful. The fencerows 
were very narrow and _ supported 
sparse cover. 

Nine nests were found along the 
edges of roads. Of this number 6, or 
66%, were successfully hatched. It 
appeared that nests located in this 
type of cover had the best chance of 
producing young birds. 

All the remaining nests, located one 
each in a barley field, a wheat field, 
a ‘peach orchard, a country cemetery 
lot, and in ornamental shrubbery 
were failures. 


Hatchability 


Since it was discovered that pred- 
ators may visit quail nests after the 
eggs have hatched and remove un- 
hatched eggs, the hatchability figures 
for only eleven nests were considered. 
Other nests were not visited soon 
enough after hatching, or the exact 
time of hatching was not known. In 
the eleven nests considered, 161, or 
92.54%, of the total of 174 eggs 
hatched. Of the thirteen which failed 
to hatch g proved infertile, 2 were 
pipped, and 2 contained dead em- 
bryos in an advanced stage of de- 
velopment. General weather condi- 
tions over the study area were nearly 
ideal, and the absence of heavy rain- 
falls, prolonged dry or hot spells, 
freezing temperatures, or hail storms 
was probably a contributing factor to 
the high hatchability figures of the 
nesting season of 1944. 


Development of Chicks 


Newly hatched quail chicks leave 
the nest site as soon as they are dry, 
weather permitting. One group of 
very young quail was observed being 
brooded by the parent bird about a 
foot from the mouth of the nest im- 
mediately after hatching. 

The distance travelled by young 
birds is probably not great the first 
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Only one-third of the nests produced chicks. 
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few days of their lives. However, they 
develop amazingly fast, and can fly 
short distances when two weeks of age. 
Both parents assume an equal share 
in tending to their new offspring, 
leading them in search of food, brood- 
ing them to protect them from the in- 
tense rays of summer sun, the wet of 
rains, or the cold of nights. Young 
quail, fancying themselves lost, utter 
a very highpitched shrill call from 
the day they are born. They soon 
learn to be quiet, however, on com- 
mand from the parent bird. They lie 
motionless in whatever position they 
can quickly assume when the parent 
gives the “alarm call.” The adult then 
tries its wiles on the intruder, usually 
luring it from the vicinity of the 
chicks. After the danger has passed 
the adult returns, calls the brood to- 
gether, and normal activity is re- 
sumed. 

Newly-hatched quail chicks are cov- 
ered with a soft natal down. This fur- 
like covering is largely chestnut color, 
the sides of the heads being lighter, 
and the backs streaked with buffy 
stripes. This combination of colors 
is admirably suited for camouflage, 
and a motionless chick is very difficult 
to find, the shadows and streaks of 
light in the cover effectively hiding 
it. At two weeks of age, juvenile 
plumage is beginning to show on the 
quail chick. Six weeks later this plum- 
age predominates. Adult feathers and 
coloration are well established at the 
end of thirteen weeks, and within two 
more weeks the young quail resemble 
the adults very closely. 

The abundance of insect life dur- 
ing the growth period of young bob- 
whites assures them of the high pro- 
tein diet necessary for normal growth. 


Juvenile Mortality 


During the period of growth from 
the egg to the mature bird, large num- 





















bers of quail are known to perish, No 
practical means of arriving at loss 
figures during this stage of develop- 
ment were discovered. From observa- 
tions of hens with abnormally small 
broods, and from reports of dwindling 
groups of young, it appeared that the 
loss was significant. Brood counts 
were unreliable, as there was no way 
of knowing whether the group repre- 
sented one or several hatchings. 

The causes of juvenile mortality are 
probably numerous. Continued rain 
and cold are known to be lethal to 
young quail. Accidental death may 
result when young chicks fall into 
depressions from which they are un- 
able to extricate themselves. The wide 
use of poison sprays, particularly on 
potatoes, may cause death to young 
auail that eat a sufficient amount of 
the poisoned insects. Inherent weak- 
nesses in the chicks is probably a large 
contributing factor. Disease should 
not be overlooked nor should preda- 
tion. 


Food 


The variety of food consumed by 
bobwhites on an annual basis is re- 
markable. English and Bennett in 
their examination of 89 quail crops 
from Pennsylvania in November of 
1938 and 1939 found g2 different 
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items. The five most important foods 
both years, measured in terms of vol- 
ume, were lesser ragweed (Ambrosia 
artemisiifolia, corn (Zea mays), 
wheat (Triticum aestivum) foxtail 
grass (Setaria glauca), and buckwheat 
(Fagopyrum esculentum ). Six items 
of animal matter were identified dur- 
ing a season of the year when insect 
life is disappearing rapidly. 

During the summer, quail food is 
generally abundant and readily acces- 
sible, It consists principally of insects, 
berries, fruits, and green vegetation. 
The high protein content provided by 
insects is especially valuable to grow- 
ing birds. A pen-reared quail liber- 
ated in April and killed three days 
later was found to ,have eaten 52 
clover leaf weevils (Phytonomus sp.). 
Wild bobwhites were observed feeding 
on grasshoppers and potato beetles 
(Doryphora  decemlineata). One 
warm, still June day an adult hen 
quail was seen feeding along the edge. 
of a country road. She was not 
alarmed by the observer as he sat in 
his automobile. Dandelions grew in 
profusion at this spot, and the hen, 
being unable to reach them conveni- 
ently, was observed to beat the plants 
with her wings, thus disloging the 
seeds which fell to the ground and 
were consumed in quantity. 

Large amounts of food available 
during snowless winter weather be- 
comes unattainable to quail when 
snow lies deep on the ground. This is 
the critical season of northern ranyes. 
It is at this time that food is most 
needed and most difficult to find. Only 
those food-bearing plants of sufficient 
height that they protrude above the 
snow are of value. Quail were known 
to feed upon the berries of poison 
ivy, wild grapes, pokweed (Phytolacca 
decandra), sumac (Rhus sp), spice 
bush (Benzoin aestivale), corn, when 
left unhusked or in shocks, and un- 
harvested soybeans. They probably 
also utilize the fruit of Japanese 
honeysuckle, greenbrier, and _bitter- 


sweet (Celastrus scadens). Open 
spring runs are frequently in winter 
in search of green food usually to be 
found there. 


Feeding Habits 


Quail ordinarily feed twice a day, 
in the morning and in the evening. 
Their activities are somewhat gov- 
erned by the weather however, and 
on wet, cold mornings they may forego 
feeding until later in the day. Often 
before storms they feed more heavily 
than they do in settled weather. 


Limited field observations of feed- 
ing quail made it apparent that they 
fed deliberately and slowly, always on 
the alert for danger. The amount of 
wandering done in search of suitable 
food was proportional to its avail- 
ability. Under ordinary conditions 
quail take their food from the ground 
or from plants low enough to be 
easily reached. Hopping insects, such 
as grasshoppers, are eagerly chased. 
When forced to expose themselves 
while feeding, as is often the case 
when snow covers the ground, quail 
feed quickly and return immediately 
to secure cover. They seldom venture 
more than a few yards from a safe 
retreat. A covey of birds feeding in an 
unharvested field of soybeans, the 
tops of which protruded above the 
snow but offered little protective 
cover, were observed to move rapidly 
from plant to plant, gather the beans 
hurriedly, and retreat to cover. Re- 
peated forays were made in the same 
manner until their appetites had ap- 
parently been sated. Sometimes quail 
may fly from nearby cover to food. 
This was observed many times as 
quail approached isolated shocks of 
corn in snow covered fields. 


The feeding habits as well as the 
food of this interesting game bird 
were varied to suit existing condi- 
tions. Bobwhite is an extremely adapt- 
able bird and no set of rules can be 
applied to his behavior either in- 
dividually or as a group. 
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The Fall Covey 


The young and adults of one fam- 
ily form the nucleus of the normal 
quail covey. To this group, from time 
to time, may be added individuals 
from other groups. Occasionlly other 
small bands may join the covey en 
masse. The newcomers apparently are 
readily adopted by the covey, and it 
is not unusual to flush bevys of quail 
representing several different age clas- 
sifications. 


During the fall and winter seasons 
the members of a covey of quail live 
together in apparent harmony with 
one another. They forage for food 
over the same territory in loosely 
knit bands; loaf together under the 
protection of their chosen cover; and 
roost together in circular formation, 
their heads toward the outside of the 
circle and their bodies pressed against 
one another. The habit of spending 
nights in this formation enables the 
birds to keep warmer, as they take ad- 
vantage of the body heat of their 
neighbors. It also is of definite value 
in case the covey has to take suddenly 
to wing to escape some predator, as 
each bird is free to spring into im- 
mediate flight without interfering 
with the flight of others of the group. 


Food is generally present in large 
quantities in the fall. Ripened seeds 
are plentiful. Some insects are still 
present. Cultivated crops such as corn 
and wheat have been harvested, but 
much waste grain is usually avail- 
able. In all, the fall is a season of 
abundance for quail. 


It is a season too of increasing dan- 
ger. The annual southward migration 
of hawks begins in September and 
continues through the month of Oc- 
tober well into November. Every fall 
thousands of Sharp-shinned Hawks 
(Accipiter velox) and Cooper’s Hawks 
(Accipiter cooperi) follow thermal 
currents along the north-south ridges 
which stretch in almost unbroken 
lines across the study area. There is 
little question that these wanderers 


kill numbers of quail, as they are both 
known to prey on bobwhite. By acci- 
dent or design, the very times of day 
quail are themselves most active are 
the times chosen by migrant accipiters 
to hunt. 


The dying and falling of annual 
plants, the harvesting of farm crops, 
and the falling of deciduous leaves 
contribute to the growing scarcity of 
fall cover. There is evidence of con- 
siderable movement by coveys of 
quail probably seeking secure ranges 
which they will inhabit during the 
coming winter. Reports of coveys 
numbering forty or more individuals 
were received. These abnormally large 
groups were thought to be birds mov- 
ing to more favorable surroundings. 
Often these were encountered well 
within heavily wooded areas not us- 
ually inhabited by bobwhites. Re- 
peated efforts by the investigators to 
locate large bands of birds met with 
complete failure. Apparently they had 
moved on, and perhaps, finding suit- 
able range, had split up into smaller 
bevys. 


Winter 


Winter is the most critical season 
of the year for bobwhite over its 
northern range. Food scarcity, bitter 
cold, and snow were often encount- 
ered. Seasonal vegetative growth was 
at a standstill, and cover often was 
scarce. The cruising range of quail 
was limited in periods of adverse 
weather to that amount of territory 
necessarily traversed in search of the 
bare necessities of life, cover and food, 
without which they could not live. 


Well meaning sportsmen and farm- 
ers undertook to “save” quail by 
furnishing them with supplementary 
food supplies during periods of deep 
snow. The value of this widespread 
practice as ordinarily conducted was 
extremely doubtful. Often the food 
was placed in locations where little 
escape cover existed. The desperate 
birds exposed themselves in order to 
take advantage of the well meant 
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bounty. Predators, notably Cooper’s 
Hawks, soon found these feeding sta- 
tions. From then on until the last 
quail had been killed they proved to 
be real “booby traps.” Wheat, the 
food generally supplied at these sta- 
tions, proved to be very poor food for 
quail, as it lacked many of the essen- 
tial elements necessary to maintain 
life. Many quail being fed on wheat 
alone were known to perish. It was 
recommended that yellow corn either 
whole or cracked be substituted for 
wheat at feeding stations; and that 
such spots be carefully selected where 
adequate escape cover was presnt. 


Large numbers of bobwhites, weak- 
ened by starvation and exposure, were 
known to fall victim to predation. 
The Cooper’s Hawk individually was 
the most important quail predator 
resident on the study area. This ac- 
cipiter is a well known “bird hawk.” 
During the winter when the thou- 
sands of insectiverous migratory birds 
which act as important “buffers” dur- 
ing other seasons had left the study 
area, bobwhites were subjected to 
severe losses to Cooper’s Hawks. Six 
members of one covey were killed in 
ten days by one of these persistent 
predators. A covey of eight birds met 
its doom at the rate of one bird per 
day. Another group of twelve quail 
disappeared gradually. Reports of a 
“fast flying bluish colored hawk” 
killing members of different quail 
coveys were often received during 
winter. 


Foxes, both the red (Vulpes fulva) 
and the grey (Urocyon cenereoargent- 
eus), were known to kill quail on the 
study area. House cats probably took 
a heavy toll of those coveys which 
ventured into farm yards in search 
of food. Predation as a limiting factor 
in quail populations is dealt with else- 
where in this report. It is sufficient 
here only to mention it as one of the 
very real and important dangers 
which bobwhite faces the year around, 
but particularly in winter. 


—— ee 


Continued cold weather and deep 
snow are the principal enemies of 
quail in Pennsylvania. The writer 
estimated that nearly ninety per-cent 
of the quail resident in Fulton County 
in the fall of 1944 died the succeed- 
ing winter, mostly from the effects of 
severe weather. One farmer reported 
the disappearance of three coveys, 
which he had been feeding, during 
late January of 1945. High winds, 
near-zero temperatures, and drifting 
snow which blocked most country 
roads, filled shallow gullies and 
ditches, and piled up in fencerows 
characterized this period. Snow had 
covered the ground in many places 
since mid-December. The few quail 
which survived this winter were in 
locations where cover and food were 
present in natural form and sufficient 
supply. They were protected from the 
rigors of winter by deep ravines, 
brushy woodlots, mountains which 
broke the force of the winds, or simi- 
lar sizeable barriers. They were pro- 
tected from their natural enemies by 
escape cover of sufficient height that 
it did not become snowbound. Jap- 
anese honeysuckle was much utilized | 
during this season. A majority of the 7 
covey ranges occupied by quail dur- 
ing adverse weather also supported 
this important cover. The winter of 
1944-1945 was admittedly severe. It 
is used here as an example of the 
kind of winter bobwhite must expect 
at least occasionally in Pennsylvania. 


Winter’s End 


With the advent of the first warm 
days of spring, male bobwhites prob- 
ably begin to think about selecting 
mates for the coming nesting season. 
Evidence of pairing activities among 
members of quail coveys prior to the 
“break up” was uncovered. Groups of 
quail flushed at this season flew off 
in pairs, alighted together, and re- 
peated the performance when again 
disturbed. Seven wild trapped birds, 
four cocks and three hens, which had 
occupied the same close quarters in 
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apparent harmony became quarrel- 
some in late March. The killing of 
one of the males by one or more of 
the other cocks relieved the tension 
and the group resumed its harmoni- 
ous demeanor. No further evidence 
of fighting was observed. 


Pairs of quail may remain in coveys 
for weeks before they set about select- 
ing nesting sites. One case of nest 
building by a pair of birds, while the 
covey was still intact, was discovered 
when a male and a female quail were 
flushed from the mouth of a newly- 
built nest. However, this is probably 
rare, and most couples probably do 
not build until the bevy has “broken 
up” for the season. 

' The “break up,” which is simply 
a scattering of the pairs as nearly as 
the sex make-up of the group allows 
takes place when warm weather has 
definitely established itself. The date 


may vary from year to year. It has 
been reported that quail may re-unite 
as coveys, after they have once scat- 
tered, if cold weather is encountered. 
This was not observed by the writer, 
although reports of quail coveys ob- 
served as late as mid-May were re- 
ceived, and may have represented re- 
united groups. 

The covey “break-up” in spring 
completes the year-round history of 
bobwhite quail as ‘presented herein. 
Bob and his mate face another year 
of harassed existence. The writer 
ardently hopes they make it. 


An abandoned “out-house” was used by 
one covey as a@ regular winter roosting site. 
PGC Photo by Latham 
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PHYSIOLOGICAL AND 
ECOLOGICAL RESEARCH 


This portion of the report presents the actual experiments and investiga- 
tions upon which the conclusions and recommendations for future bobwhite 
management have been based. The research work described was designed 
to prove or disprove the sveral theories which had been advanced to explain 
what had happened to the quail in Pennsylvania during the past thirty to 
forty years. This was the scientific attempt to find out why these game birds 
had practically disappeared over much of the state and had become exceed- 
ingly scarce even in the best quail counties. 


INVESTIGATIONAL PROCEDURE— 
FIELD STUDY 


The Study Area 


The investigations were confined to 
the counties of Fulton and Franklin 
in their entirety and the portion of 
Cumberland County lying west of 
Highway 233 which runs between 
Doubling Gap and Pine Grove Furn- 
ace—a total area of about 800,000 
acres, or 1250 square miles. This area 
is situated in the south-central por- 
tion of Pennsylvania lying imme- 
diately north of the Maryland line, 
and is entirely within the Ridge and 
‘Valley, or Vallemont, Region. This 
region is typified by long, narrow- 
topped mountains which may extend 
fifty to one hundred miles, broken 
only by an occasional narrow gap. 
The tops are rarely a half mile wide 
and may be merely a few feet across. 
All of the mountains and ridges of 
this region run parallel (roughly 
north to south), and the valleys be- 
tween are mostly narrow (one-half 


to three miles) except the Cumber- 
land Valley which averages about 
fifteen miles in width. The elevation 
of both mountains and valleys varies 
considerably from east to west with 
the lower levels to the east. The val- 
ley elevations are mostly between 500 
and 1,300 feet and the mountain 
heights between 1,500 and 2,300 feet 
above sea level. The total forested 
acreage for the study area is about 
190,000 acres, and the total farm acre- 
age is about 590,000 acres. Fulton 
County has 68,000 acres of forest land 
and 163,000 acres of farm land. 


The climate for the study area, and 
for the southern half of the state, is 
considerably milder than that for the 
northern part of the state. The tem- 
perature rarely falls below zero. The 
average mean temperature for Janu- 
ary as recorded at Harrisburg since 
1889 is 30.3, and this would closely 
approximate the January mean for 
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the study area. The average annual 
mean temperature at Harrisburg was 
2.6. The normal annual rainfall is 
about 38 inches, with a low of 25.52 
and a high of 57.07 since 1858. The 
snowfall at MHarrisburg since the 
winter of 1889-90 has averaged 31.6 
inches annually, with a high of 53.1 
and a low of 8.8 inches. The growing 
season averages about 200 days. Most 
of this meteorological data would be 
somewhat altered in the western part 
of the study area where the higher 
altitude would be likely to shorten 
the growing season, lower the annual 
mean temperature, increase the snow- 
fall, etc., but the difference would not 
be great. 


Soil erosion in Fulton County var- 
ies from moderate to severe, with the 
“severe” classification predominating. 
Much land has been abandoned in 
this county because its productivity 
has been so decreased, and most of 
these “old fields” have grown up to 
scrub pine (Pinus virginiana). The 
soils of Franklin and Cumberland 
County (the Cumberland Valley) are 
mostly limestone in origin with some 
shale soils nearer the mountains. No 
detailed description or maps of the 
soils of these two counties are offered, 
because so little intensive work was 
carried out in them. Because the ter- 
rain is comparatively flat in the Cum- 
berland Valley, soil erosion is not so 
pronounced as in Fulton County. 


Bobwhites did not appear to favor 
one soil type over another, unless a 
greater degree of erosion had oc- 
curred upon one. The census of the 
spring of 1944 when bobwhites were 
relatively common in Fulton County 
revealed a nearly equal distribution 
of coveys over the three major soil 
types. And after the reduction of the 
1944-45 winter, there was still no cor- 
relation between soil type and _ sur- 
vival. Apparently, the presence of ade- 
quate food and cover is more im- 
portant in determining carrying ca- 
pacity than soil type. 

The range encompassed by the 


study area may be divided into four 
major wildlife habitat classifications 
(Map 1). 

1. Mountain forest type. As the 
name suggests, this division included 
the vast stretches of nearly unbroken, 
oak-pine forests which cover the 
mountains of the region. Because this 
type of habitat is nearly completely 
unsuited to the requirements of the 
bobwhite, its specific composition will 
not be discussed. This type and the 
next represent Opposite extremes— 
one where cover is abundant and food 
is lacking and the other where food is 
plentiful and cover sparse. All of the 
190,000 acres of mountainland lying 
within the confines of the investiga- 
tional area offer no acceptable habitat 
to the bobwhite. The almost impene- 
trable thickets of scrub oak on the 
flats of the South Mountain and the 
slashings and heavy growths of pine 
on any of the mountains provide ex- 
cellent cover, but these forests do not 
produce a sufficient quantity of the 
right kinds of food to sustain quail 
during every season of the year. Ex- 
cept for their use as escape cover when 
adjacent to agricultural land, these 
mountain forests are seldom fre- 
quented by the bobwhite. A few re- 
ports of coveys being sighted some 
distance from any cleared land were 
received, but these were believed to 
be quail that were in the midst of a 
seasonal movement, probably for the 
purpose of locating in an area where 
food was more plentiful or competi- 
tion less pronounced. 


2. Superior farm land type. This 
division includes the major portion 
of the broad Cumberland Valley, but 
excludes a narrow strip of land bor- 
dering the mountains on each side. 
The only other section falling within 
this classification is a comparatively 
small area lying above and below the 
town of Spring Run in Path Valley 
in the northwestern part of Franklin 
County. The composition of the hab- 
itat offered by this highly cultivated 
farm land is nearly completely dis- 
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MAP 2. 
HABITAT TYPES 
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similar to that of the mountain for- 
est type. The terrain is flat, broken 
only by an occasional slow-running 
stream whose banks are kept brushed 
to provide maximum pasturage for 
dairy cattle. The deficiency of cover 
upon this type of habitat is almost un- 
believable. Much of the land is nearly 
devoid of woodlots and brushy cover, 
and fence rows are almost non-exis- 
tent. The fields are large, usually 
fifteen to thirty, or more acres in 
extent and seldom are any of these 
left uncultivated even for one year. 
Rarely is there insufficient cover 
during the summer and early fall 
months, but, when viewed in the 
winter, the average Cumberland Val- 
ley farm presents a picture something 
like this: two or three large fields will 
be sown in winter wheat (or rye or 
barley), and usually one or more will 
have been plowed in the fall and left 
to lie in this barren condition over 
the winter. A good percentage of the 
acreage will be in hay, usually tim- 
othy but much clover and alfalfa is 


grown, and this will have been cut 
within two or three inches of the 
ground. All corn is cut and hauled to 
the barn for dairy feed, and the stub- 
ble disked and sown to winter wheat. 
If a corn stubble is permitted to 
stand over the winter, it offers prac- 
tically nothing to wildlife because 
most of these fields are nearly weed- 
less. All of the poorer land, including 
the scattered woodlots, is pastured, 
and this practice eliminates most of 
the usable herbaceous or grassy cover. 
The cereal grain stubbles complete 
the picture. These are exceedingly 
short, and are, like the corn stubbles, 
nearly weedless. The valuable inter- 
mixture of ragweed and other seed- 
producing plants is seldom of such 
density as to be of much value either 
as food or cover. A recent addition 
to the “clean farming” practices is 
that of mowing the grain stubbles in 
late fall before the ragweed matures. 
The only remaining possible source 
of natural protection, the fence row, 
is completely lacking. The fields are 


The deficiency of winter cover is almost unbelievable. 


PGC Photo by Latham 
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separated by a three-strand barbed 
wire fence and about two feet of sod, 
nothing else. Thus, the prevailing 
agricultural practices have eliminated 
a great percentage of the natural 
cover on this land, and, consequently, 
much of it has become uninhabitable 
for game. This extreme paucity of 
cover has even had the effect of re- 
ducing the mouse population to a 
sub-normal level. 

To illustrate the unproductivity of 
these highly-cultivated farms, the 
game bird kill for 1943 in the Cum- 
berland Valley has been computed 
upon an unit per acre basis. The game 
kill figures used in this computation 
are those estimated by the two Game 
Protectors in charge of the districts. 
It is admitted that estimations may be 
incorrect, but, in this case, the estima- 
tion is believed to represent the max- 
imum kill, Only 1,175 ringneck pheas- 
ants, bobwhite quail and Hungarian 
partridges were killed on the 355,000 
acres of the Cumberland Valley ly- 
ing within the two districts, or a unit- 
per acre figure of one game bird for 
each 302 acres. To aggravate further 
the situation, this kill figure is be- 
lieved to represent an unusually high 
percentage of the total bird popula- 
tion—perhaps as much as 65 to 75 
per cent, and this includes both sexes 
of pheasants. 


Although food is not abundant, it 
would be sufficient to maintain game 
populations of far greater magnitude 
than are resident upon the area at 
present. The real short-coming of this 
habitat type is believed to be the lack 
of cover which exposes the birds and 
rabbits to constant predation during 
the late fall, winter, and early spring. 
Not only that, but this paucity of 
natural protection tends to concep- 
trate the game upon the few acres 
that are blessed with any amount of 
herbaceous or woody growth, and the 
hunters are able to take a greater toll 
than would be possible if the game 
were more widely dispersed. 


$e 


3- The narrow valley-ridge type, 
With the exception of the mountain 
land, all of Fulton County is included 
within this classification. The valleys 
lying west of the Blue and Cove 
Mountains in Franklin County—Lit- 
tle Cove in the southwestern corner 
and Amberson and part of Path Val. 
ley in the northwestern part—are also 
a part of this third type of environ- 
ment. Here a great percentage of the 
farm land is classed as below average 
to submarginal. This means that 
fields are small, fence rows are per- 
mitted to grow, the land is cut up by 
numerous small gullies which usually 
provide good cover, and many of the 
fields lie fallow and eventually grow 
up in pines. Cover is generally abun- 
dant. Large timber, brush, pine fields, 
dense herbaceous growth, wide fence 
rows, and weedy grain fields, inter- 
spersed in good proportion over most 
of the land, combine to make this 
good quail habitat. 

4. Narrow strips of the Cumberland 
Valley bordering the Blue, Cove, and 
South Mountains. This type includes 
the land lying within one-quarter to 
three-quarters of a mile from the base 
of the mountains in both Franklin 
and Cumberland Counties. In gen- 
eral, this land is of poorer quality 
than that of the remainder of the 
valley, and, in most places, takes the 
form of giant, irregular serrations— 
the fields often extending well into 
the base of the mountaih, and the 
forest, in turn, projecting for some 
distance into the Valley. This inter- 
mixture of woodland and cleared 
land, plus a number of small moun- 
tain ravines that afford additional 
cover before flattening onto the val- 
ley floor, provides habitat acceptable 
to the bobwhite, but cannot equal 
type three in the numbers of quail 
per square mile that it will support. 
The advantage of additional cover be- 
cause of its proximity to the moun- 
tains is partially nullified by the 
greater concentration of predators on 
and near this mountain land. 
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Census Techniques 


Many and varied census methods 
have been used in an effort to obtain 
accurate counts of resident bobwhite 
populations, to ascertain the degree 
of population fluctation from year to 
year or season to season, or to de- 
termine the comparative abundance 
of quail upon two or more study 
areas. Among those evolved are live 
trapping and banding, tracking, roost 
counts, “bobwhite” cails, daybreak 
whistling, spot-checking with bird 
dogs, and acre-by-acre censuses with 
bird dogs. 

Early in the investigation, the futil- 
ity of attempting to solve the myriad 
problems presented by the study by 
intensive research on small areas was 
recognized. In order to determine the 
value or worthlessness of artificial 
plantings, to ascertain the compara- 
tive success of hybrid versus nonhy- 
brid stock, and to acquire accurate 
figures showing the annual increase or 
decrease of total populations, it was 
realized that the census should en- 
compass a much larger area than that 
ordinarily used for life history or 
management studies. For these rea- 
sons, an entire county, with a total 
area of over 400 square miles, was 
chosen as a single study unit, and was 
censused thoroughly and completely 
each year. 


In many parts of the bobwhite 
quail range, it likely would be im- 
possible to obtain population figures 
in the same manner as they were in 
southcentral Pennsylvania. Fulton 
County is composed of many small 
farms, which, for the most part, are 
operated by individuals vitally inter- 
ested in the welfare of the bobwhite, 
and who are with few exceptions ad- 
mirably cognizant of the numbers of 
quail frequenting their lands at any 
season of the year. Thus, the Fulton 
County census took the form of a 
farm-to-farm canvass, wherein each 
farmer was questioned concerning 
the numbers of quail on or near his 





property, the survival over winter, 
the nests found or the broods counted 
during the breeding season, causes of 
mortality, and other related matters, 
The results obtained by this method 
of census were more than satisfactory. 
The writers are convinced that the 
data obtained in this manner were 
far more accurate than those which 
would have been acquired on so 
large an area by any other means of 
census mentioned; As many as four, 
five, or six farmers would often re. 
port the same covey of birds, and 
would agree, usually with negligible 
differences and often exactly, upon 
the number of birds in the covey. It 
is only reasonable to expect that farm- 
ers, who live and work on their small 
acreage day after day and year after 
year, have the greatest opportunity as 
a group to observe and learn about 
wildlife. Only rarely would an in- 
dividual be interviewed who would 
attempt to mislead the investigators, 
and then further questioning would 
expose the indefiniteness and lack of 
truth in his statements. Such individ- 
uals were readily recognized, and 
their information was discarded. 


Fortunately, very fine, large scale 
maps of Fulton County were avail- 
able, which designated all rural 
dwellings as small, square markings. 
This simplified the census work, be- 
cause all homes could be located 
even though not visible from the 
roads, and each could be checked on 
the map at the completion of the in- 
terview. In this manner, 850 farmers 
were contacted, and the aggregate 
area of their lands censused, in about 
five or six weeks time beginning about 
March 1. This time of year was 
chosen for the census, because the 
most difficult part of the winter had 
passed and mortality from inclement 
weather was not likely to be im- 
portant from that time forward; be- 
cause the census, for best results, had 
to be completed before the birds 
paired in April; and because at this 
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time the population reaches its low- 
est point of the year—the breeding 
population of the coming season. Fig- 
ures 3, 4, 5 present the census maps 
for each year (1944 to 1947). 


Banding 

Banding as a source of information 
failed miserably during the three and 
one-half years of the Quail Study 
partly because very few quail sur- 
vived until hunting season, and partly 
because of the non-cooperation of 
some of the persons coming into pos- 
session of bands. Of 3,657 banded 
bobwhites released upon the three- 
county study area during this time, 


only 23 returns were ever received, 
and 8 of these were from birds killed 
by the investigators. Of the 15 returns 
from other persons, the information 
concerning two was communicated 
voluntarily directly to the investiga- 
tors and one band was sent to Har- 
risburg as per the instructions on the 
band. This quail was shot by a non- 
resident hunter from Maryland. Of 
the remainder, it was necessary for 
the investigators to contact the per- 
sons and ask to see the bands if and 
when information was received in a 
roundabout fashion that unreturned 
bands were in someone's possession. 

A compilation of the band returns 
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showed the following causes of mor- 
tality: 
15 shot in season 
1 shot out of season 
hit by car 
caught in trap 
found dead shortly after release 
housecat 
hawks 
unknown 


-— 0 = = - = 


23 


The total band return was 0.063 
per cent, and the legal kill in hunting 
season was 0.041 per cent. 

The bird shot out of season was 
killed almost a year after release by 
a boy with a .22 rifle. This quail was 
exceedingly tame even after this long 
period and had been seen perching 
on window sills of houses for several 
days. Of the two killed by hawks, one 
was taken by a Cooper’s Hawk at the 
time of release, and “a big brown 
hawk” dropped another when fright- 
ened by a small boy who picked up 
the quail and carried it home. The 
trapped bird was caught in a musk- 
rat set in shallow water. The greatest 
movement recorded from any band 
return was about three miles. The 
remainder had moved from _ one- 
quarter to one mile, and many had 
stayed on the same farm where re- 
leased. 

Just as a check on the observational 
powers and the interest of hunters 
and people in general, thirty of the 
banded bobwhites which had died on 
the comparison experiments were dis- 
tributed over parts of the three coun- 
ties of the study area. Some were 
placed in the middle of main high- 
ways, others dropped on dirt roads, 
and some placed along the highways 
at the edge of towns where people 


customarily walk. Still others were 
put on the ground beside rural mail 
boxes and at the intersection of 
rural roads with paved highways 
where all cars are required by law to 
come to a full stop. All were placed 
where at least several people were 
likely to see them, and others cer- 
tainly must have been seen by hun.- 
dreds of persons. A very few were 
placed upon roads aJmost directly in 
front of homes of prominent sports- 
men. In all cases, it was made to 
appear that the bird had been killed 
by automobile traffic. From the thirty 
quail, only two bands were returned, 
both from Franklin County. One 
rural mail carrier in Fulton Count 
reported seeing three of these birds 
on his route, but had not stopped to 
inspect any of them, even though 
his curiosity was well aroused. 

During 1939 and 1940, prior to the 
inception of the Quail Study, 1,400 
banded quail were released in Fulton 
and Franklin Counties. From. these 
1,400, three returns (0.0214 per cent) 
were received—all within a short time 
after release. Two of these had been 
killed on the highways, but the cause 
of mortality was unknown for the 
third. No returns were received from 
the hunting season. 

During 1937, 12,420 bobwhites were 
released over the entire state. Of 
these, 3,616 were spring-stocked birds 
of which only two bands were ever 
recovered for a kill percentage of 0.06, 
From the 8,804 quail released in Sep- 
tember, 74 band returns, mostly 
“kills” during the November hunting 
season, were recorded at the Harris- 
burg office for a percentage of 0.84. 
The per cent return for the entire 
release of 12,420 bobwhites was 0.61. 


INVESTIGATIONAL PROCEDURE— 
LABORATORY EXPERIMENTS 


Controlled laboratory experiments 
were conducted in an effort to solve 
five major problems. 

1. The existence or non-existence of 
a degeneration of the native bobwhite 


through hybridization with imported 
or pen-reared quail of inferior quality. 
A comparison was made _ between 
Pennsylvania pen-reared, Pennsylva- 
nia wild-trapped, West Virginia wild- 
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trapped, and Missouri wild-trapped. 
The out-of-state quail represented 
non-hybrid stock and the wild-trapped 
Pennsylvania birds hybrid stock. 
The game farm birds were included 
to show their probable unfitness to 
survive an environment as rigorous 
as that common to Pennsylvania. All 
birds were held in identical pens. 
The total survival times were used as 
the basis for comparing the three 


types. 

2. The effects of fasting and expos- 
ure upon subsequent reproduction. 
It was believed that the hardships 
suffered by quail during severe win- 
ters markedly curtailed the success 
of reproduction of the following one 
to two breeding seasons. Groups of 
birds were fasted periodically over 
two winters, duplicating as nearly as 
possible the vicissitudes of severe 
winters, and their reproduction of the 
following spring and summer was 
compared with that for non-fasted 
groups. In order to determine whether 
one sex was affected more than the 
other, both groups were cross-mated, 
so that the experimental females were 
mated with normal males, and all 


fasted males were mated with normal 


females. 


3. The value of different kinds and 
different levels of various nutrients in 
the diet for resistance to cold and 
periods of food shortages. The food 
constituents receiving most attention 


were protein, fat, and vitamin A. Dur- 
ing the coldest part of winter, the 
various experimental groups of bob- 
whites were placed upon a restricted 
diet (12 grams per bird per day), 
and the comparative resistance to 
cold and comparative weight loss 
measured for each diet. Body weights 
and body temperatures were taken 
regularly, and these figures formed 
the basis for comparison. 

4. The importance of cold tempera- 
tures alone in winter mortality (with- 
out snow and the resultant food short- 
ages). Three 8 x 10 pens were placed 
side by side with twelve quail in 
each. All were fed the same ration 
and as much as they would eat. The 
birds in pen 1 had no protection from 
wind, cold temperatures, or precipita- 
tion. Pen 2 had no protection from 
wind and cold but was provided with 
a roof. Pen 3 was provided with an 
abundance of evergreen branches, corn 
fodder, straw, etc. which protected the 
occupants from nearly all climatic 
adversities. The final results were 
computed upon a basis of weight 
gained or lost, body temperatures, 
food consumed, and mortality or lack 
of it. 

5. Differential ability of the sexes 
to withstand fasting and climatic ex- 
tremes. Fasting bobwhites were ex- 
posed to low temperatures and winds, 
high temperatures, and mild temp- 
eratures, and the survival times for 
the cocks and hens compared. 


FINDINGS— 
FACTORS CONTRIBUTING TO POPULATION DECLINE 


INTRINSIC ASPECTS 


Pollution 
As stated in the introduction, the 


comparatively sudden retrogression of 
the bobwhite quail in Pennsylvania 


in recent years can only be attri- 


buted to some change—a change with- 
in the bird itself or in its environ- 
ment. This portion of the report will 


deal with the possible changes which 
could have occurred within the bird— 
physiological, pathological, and _ psy- 
chological. The most plausible ex- 
planation for any _ transformation 
which has taken place within the 
native bobwhite is that a pollution, 
or degeneration, has resulted from 
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the association and hybridization of 
the native stock with the nearly one- 
half million bobwhites introduced 
since 1906. 


The total number of quail stocked 
may seem fairly insignificant com- 
pared to the much larger numbers of 
native quail which were resident to 
the state during these years, and the 
question may arise’ as to whether a 
significant degree of hybridization 
could have occurred. But, is should 
be remembered that following severe 
winters the breeding population 
would be drastically reduced, and 
during these periods the natural tend- 
ency was to release even greater num- 
bers than usual to aid recovery, Thus, 
it is completely conceivable that the 
annual stocking of several thousand 
Mexican or pen-reared quail could 
cause a gradual alteration in the in- 
heritance of the native stock. No one 
can doubt the possibility of the com- 
munication of disease to native quail, 
particularly when disease is regularly 
or periodically common to nearly any 
game farm. 


This association and hybridization 
with imported bobwhites believed to 
be unsuited to the rigorous climate 
of Pennsylvania and artificially propa- 
gated birds could have resulted in 
one or more of the following changes 
in the native stock: (1) a lessened 
ability to withstand periods of food 
shortage and exposure to low environ- 
mental temperatures in winter, (2) a 
deterioration of the instincts of self- 
preservation—decreased ability to 
elude its natural enemies, (3) a pos- 
sible unbalanced sex ratio, and (4) 
a prevalence of introduced diseases 
and parasites. It is an opinion, that 
the inability to survive periods of 
severe weather and food shortages has 
contributed more to the downfall of 
the species than any of the other 
three possibilities, and considerable 
evidence has been accumulated in 
support of this particular aspect of 
pollution. Few facts can be presented 


in proof of the pathological and psy.” 
chological concepts. A discussion of | 
the four possible forms of pollution 
follows. 


Physiological—lowering of the resist.” 
ance to cold and hunger. ; 

Early releases in Pennsylvania were | 
entirely wild-trapped bobwhites im-— 
ported from southern states and Mex. 
ico. As early as 1906, 4,000 were ~ 
bought from Alabama. From 1915 to ~ 
1931 Over 90,000 were received from ~ 
northern Mexico. Beginning with 
1932 and the establishment of game © 
farms in the state, the subsequent 
releases were entirely of pen-reared 
stock, some of which was purchased ” 
from private breeders. 

Nestler in his recent work on the” 
vitamin A_ requirements of quail 
weighed the livers from wild birds 
received from Pennsylvania south to ™ 
Florida. There was an almost per 
fect gradient of liver size from North” 
to South. The liver weights in grams = 
are given below: 


TABLE 1.—Variations in weights of bob- © 
white livers from north to south. ; 
State 

Pennsylvania 

Maryland 


Virginia 
South Carolina 
Alabama 
Southern Florida 

It is possible that the importation 
of g0,000 quail from Mexico by the 
Game Commission, and the many 
thousands more brought in by private 
individuals, may have materially af- 
fected the vitamin A storage capacity 
of our native stock through cross- 
mating. And what about the liver 
storage capacity of our pen-reared 
birds? Twenty pen-reared quail from 
the Eastern Game Farm and six fall- 
released birds of the same stock shot 
in January were sent to Mr. Nestler 
for measurement. The findings are 
given in Table 2. 
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SCS Photo 
Multiflora Rose, the ideal “living fence” and an excellent cover plant for small game. 
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TABLE 2. Liver Weights and Vitamin A Storage of Game Farm Quail 

















Source’ Bird weight Liver weight Vit. A per Total Vit. A 
(grams) (grams) gram liver (I. U.) 
Eastern Game Farm - 
(direct) range 160-207 2.6-5.1 134-1161 913-3599 
av. 178 3-7 554 1930 
Eastern Game Farm 
(4 months after ” 185-219 2.4-4.4 333-1314 1299-4073 
release) ai 194 3-2 896 2700 





Proof that a physiological change 
has occurred within the native stock 
in relation to its ability to withstand 
exposure and fasting was established 
through laboratory experimentation, 
field research, a comparison of game- 
release and game-kill figures for the 
past 32 years, the lesser degree of 
winter mortality and quicker re- 
covery from winter losses prior to the 
“pollution era,” and the non-exist- 
ence of these conditions at present in 
other northern states wherein no pen- 
reared or imported quail have been 
stocked. 


Laboratory experimentation—a com- 
parison of the ability of non-hybrid 
wild quail, hybrid wild quail, and 
pen-reared quail to withstand fasting 
and climatic extremes. During the 
winter of 1946-47, the Conservation 
Departments of Missouri and West 
Virginia trapped and shipped a num- 
ber of native quail to Pennsylvania 
for this comparative test. The bob- 
whites from both states were believed 
to be typical, hardy, non-polluted 
northern stock. The West Virginia 
birds were trapped in Nicholas 
County, situated in the center of the 
state, at about 2,000 feet elevation. 
These “highland” birds are noted 
for their large size and vitality. The 
Missouri quail were caught in the 
southern half of the state. Attempts 
were made to secure birds from other 
states even farther north, but they 
proved unsuccessful. It is assumed 
that quail from the extreme northern 
portion of the range would possess 
even greater powers of resistance than 
those from more intermediate states. 


Wild quail, trapped at about the 
same time in Pennsylvania, repre- 
sented the hybrid between the native 
bobwhite and the imported and pen- 
reared varities—the polluted stock, 
A third group was -omposed of arti- 
ficially reared bobwhites from the 
Pennsylvania state quail farm. The 
quail from the other states were not 
secured in time to complete the re- 
search during the cold part of the 
winter, because it was necessary to 
hold all birds for some time to permit 
them to recover from the weight losses 
suffered during trapping and ship- 
ping and to become accustomed to 
the unfamiliar food. Consequently, 
it was not until March go that the 
comparison was begun. 


Because only 7 of the West Virginia 
birds were in good physical condi- 
tion (the remainder had serious scalp 
wounds as a result of their extreme 
wildness and repeated attempts to 
escape during shipment and while 
being held in wire-topped pens), this 
number was used as an arbitrary 
covey size for the experiment. A 
larger number of Missouri birds had 
been received, and a greater percent- 
age were in good condition, so two 
groups of 12 each and one group of 
7 were used. Only 12 wild Pennsyl- 
vania quail had been trapped, and 
these were maintained as a group. 
From a shipment of 30 pen-reared 
bobwhites, 19 of the largest, health- 
iest birds were selected to form a lot 
of 12 and one of 7. All groups were 
placed in identical, wire-floored out- 
door pens with adequate protection 
from wind, and were given water but 
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no food. All but a final few were per- 
mitted to die. These few were saved 
to find out whether quail, some of 
which had lost better than fifty per 
cent of their starting weight, were 
capable of recovering from a systemic 
shock of such magnitude. Most of 
these birds saved would have died 
within a day, with one or two pos- 
sible exceptions. One Missouri male 
still weighed 128 grams at the end of 
the 814 days of complete fast, and, 
since the average dying weight of this 
group was 82.4 grams, it was pre- 
sumed that this bird would nave lived 
two days more, perhaps longer. As a 
comparison of hardiness, it is inter- 
esting to note that on a similar fast- 
ing test at the Loyalsock Experiment 
Station (Gerstell 1942) ringnecked 
pheasants survived 35 days of com- 


plete fast, recovered, and produced - 


eggs of normal quality and in normal 
numbers during the following spring 
and summer. 

The procedure and findings of this 
experiment were carefully searched 
for possible errors or discrepancies, 
and these are listed below: 


Numbers. Although a total of 69 birds 
were used in the test, a more con- 
clusive result could have been at- 
tained had there been even greater 
numbers, particularly of certain 
groups. Perhaps the average livability 
of the West Virginia quail would 
have been lengthened had there been 
a covey of twelve birds instead of 
just seven. Also, a greater number of 
wild-trapped Pennsylvania birds 
would have been advantageous. How- 
ever, because the survival times per 
group were so uniformly even, it is 
believed that the final results are 
reasonably accurate for each type. 


Weights. All of the experimental 
birds, except the seven West Virginia 
quail, were believed to be somewhat 
under their normal weight at the be- 
ginning of the experiment. Wild- 
trapped quail, unless held for a long 
period of time, are likely to remain 
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PGC Photo by Latham 
One Missouri male still weighed 128 grams 
after 814 days of complete fast. 


under weight because of their nervous 
temperament and maladjustment to 
confinement. The wild Pennsylvania 
quail, at the beginning of the test, 
averaged nine grams under their 
weight at the time of trapping— 
twenty-eight days before. The game- 
farm birds were not weighed before 
shipment, nor upon arrival, but they 
were held in similar pens and upon 
exactly the same feed as used at the 
game farm. In spite of the similarity 
of conditions, it is believed that they 
were somewhat under weight at the 
inception of the experiment, and that 
is why only nineteen of the largest 
and healthiest of the thirty were 
utilized. In all groups, there was a 
satisfactory intergradation—that is, 
some in any group were lighter and 
heavier than some in any other group. 
And, the survival times of birds of 
equal weights in all groups followed 
closely the average survival times for 
the whole lot. On the average, heavier 
birds lived longer than lighter birds 
of the same type, but there were 
many exceptions to this rule. Also, 
light quail of superior groups far 
outlive heavier birds of inferior 
groups. 
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Environmental temperatures. The 
experiment as originally planned was 
to include both the adversities of fast- 
ing and exposure. But, because the 
experimental. birds were not accli- 
mated until late, the test was begun 
after the cold part of the winter had 
passed. There is no doubt that, had 
the environmental temperatures been 
lower, the survival times for any 


TABLE 3. The Comparative 


Different Types 





group would have been considerably 
less, and perhaps the differences even 
greater. The extremes of temperature 
during the eight plus days of the test 
were a minimum of 28° and a maxi- 
mum of 73° F. 


The survival times and percentage 
of weight loss for each group is given 
in Table 3. 


Ability of Bobwhite Quail of 
to Resist Fasting. 











Av. hours of survival Av. % wt. 
Type covey 7 covey 12 av. total loss 
Pen-reared quail 109.9 112.0 111.2 39-4 
Wild-trapped Pa. 168.8 168.8 473 
Wild-trapped W. Va. 178.6 196.3 178.6 52.7 
Wild-trapped Mo. 160.1 195.1 187.6 52.9 








The weight loss exceeded fifty 


PGC Photo by Latham 
per cent in the hardiest groups. 
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The gradient of resistance followed 
closely the predictions of the “pollu- 
tion theory.” The marked difference 
between the pen-reared group and the 
out-of-state wild-trapped birds cer- 
tainly reveals the inferior quality of 
those formerly ‘ayer for restock- 
ing purposes. The findings of this ex- 
periment probably explain the in- 
ability of these game farm quail to 
survive Pennsylvania winters. 


Field experimentation—a compari- 
son of the productivity and livability 
of artificially propagated quail and 
native quail in the wild. This experi- 
ment is described in detail in Part 
IV—Management—under the title: 


“The impracticality of restocking 
with artificially reared quail.” An 
area of about 400 square miles was 
divided into three units; 1,000 pen- 
reared bobwhites were released upon 
the first unit in the spring: 1,000 
more were released upon the third 
unit in the fall; and no birds were 
added to the second or middle divi- 
sion. A census immediately before the 
spring release, and another exactly 
one year later, showed that all of the 


spring birds had been lost, and that - 


better than ninety per cent of the 
fall release had succumbed by spring. 
In both of these two divisions and in 
the middle unstocked division, the 
original native population § main- 
tained or slightly increased itself. 
These findings in the field support 
the evidence gained from the labora- 
tory experimentation, and further in- 
dicate the poor quality of the game- 
farm bird as contrasted to the native 
bobwhite. However, the fact that 
there was no appreciable increase of 
the native population during a year 
which appeared to be normal in most 
respects would suggest that this stock 
has also undergone some degenera- 
tion through past reproductive asso- 
ciations with game-farm quail. 


Comparison of game-release figures 
with the game-kill figures since 1915 


es 


(figure 1). Since the fiscal year of 
1915-16, there have been nearly 500,- 
ooo imported and pen-reared bob. 
whites liberated in Pennsylvania. The 
early releases were composed entirely 
of importations from Mexico and at 
least one southern state, but in later 
years the restocking has been exclu- 
sively with birds reared upon game 
farms, both state and privately owned. 
Until the disastrous loss of the winter 
of 1935-36, when fully ninety per cent 
of the entire population succumbed 
to the abnormal combination of deep 
snows and low temperatures, the con- 
taminating effects of these introduc- 
tions were imperceptible because of 
the great numerical superiority of the 
native stock. During most of this 
twenty-year period, the native breed- 
ing birds probably numbered as many 
as 300,000 to 400,000, or more, each 
year, while the annual releases for 
the same period averaged only slightly 
more than 12,000 birds. Following the 
ninety per cent reduction and a fail- 
ure to rebound in the expected two 
to four year period, the accumulated 
releases of the next few years, which 
were unusually large at this time, 
probably represented a number equal 
to one-half, or more, of the native 
quail. The annual kill figure since 
1939, with the exception of one year 
(1944) when there was a very slight 
rise, has been continuously downward 
(Figure 1). And, during 1945 and 
1946 the total release exceeded the 
total kill each year. These comparative 
figures are believed to express the 
beginning, progression, and effects of 
pollution and hybridization. 
Extreme winter mortality and ex- 
tended recovery periods not evident 
in former years. Even fifty or a hun- 
dred years ago, a certain loss was ex- 
perienced by bobwhite populations 
on the northern limits of the range 
during each winter of unusual 
severity. Regardless of their frequency 
of recurrence, it is known that ab- 
normally severe winters have been at 
least periodically common for the en- 
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tire history of the country. The im- 
portant fact is that, in spite of this 
intermittent winter loss of consider- 
able magnitude, there were few years 
when quail were not at least common 
the next fall. Theoretically, even 
when three-fourths to nine-tenths of 
the wintering population perishes, 
the remaining breeders should, be 
able to return to the former level 
within two to four years at the long- 
est. In fact, with optimum environ- 
ment, nearly full recovery should be 
attained in one breeding season. This 
quick recovery was believed to be 
typical of this “pre-pollution” era, 
and, of equal importance, the initial 
winter mortality was believed to be 
lighter that at present because of a 
superior hardiness of the bird at that 
time. In comparison, the recent his- 
tory of the bobwhite has been typified 
by regular, extreme winter mortality 
and an unprecedented slow rate of 
recovery which has failed, after fifteen 
years, to reestablish the bird to any- 
thing near its abundance in 1935. 

Unfortunately, prior to 1915 the 
records of winter loss and recovery 
were mostly on a not-too accurate ob- 
servational basis. However, the severe 
winter of 1917-18 (Figure 2), serves 
to illustrate the abnormal loss and 
quick recovery of the “pre-pollution” 
era as compared to that of more 
recent severe winters. Taking the un- 
corrected game kill figures as a basis, 
it was apparent that the ill-effects of 
the winter were only evident for one 
year following the heavy losses, and 
that by the second year the popula- 
tion had fully recovered and even 
exceeded its former abundance. 

The kill for 1915 was 22,239, for 
1916—20,185, and for 1917—26,823. 
The winter loss reduced the take in 
1918 to 11,745, but by 1919 it had 
jumped to 46,894 and continued to 
climb for several years. This increase 
in the kill could be partially attri- 
buted to greatly improved highways 
and a much larger number of hunters 
after Word War I. Careful exami- 


——.., 


nation of the annual reports of the 
Game Commission back as far ag 
1go02, when the first one was printed, 
revealed similar losses and quick re. 
coveries. 


Comparison of the history of the 
bobwhite since 1935 in non-stocking 
northern states with that for Penn- 
sylvania. If a pollution, and the re- 
sultant deterioration of the stock, 
actually exists in Pennsylvania and 
the present scarcity of quail within 
the state can be attributed chiefly to 
this cause, then a like situation should 
not be found in northern states 
wherein few, or no, artificially reared 
or imported quail have been released. 


To ascertain the truth or falsity of 
this hypothesis, letters were written to 
the directors of conservation commis- 
sions of states lying within the north- 
ern part of the bobwhite range. The 
information requested was a follows: 
(1) When were the last imported or 
artificially reared bobwhites released 
in your state? (2) What was the esti- 
mated percentage of mortality during 
the 1935-36 winter? (3) How many 
years were required for recovery fol- 
lowing the 1935-36 loss? (4) What was 
the annual kill, estimated or actual, 
from 1930 to 1945? Replies were re- 
ceived from four states, but most of 
these could not answer one or more of 
the above questions. However, the in- 
formation was very enlightening, and 
pertinent excerpts are given from 
each. 

The reply from the Missouri Con- 
servation Commission substantiates 
the ‘pollution theory.” The letter 
will be quoted directly for greater 
emphasis. It states: ‘““There have been 
no imported quail stocked by the 
Conservation Commission since its 
establishment. A few Mexican quail 
were released in the early thirties by 
the old State Game and Fish Depart- 
ment, but very few of these birds 
apparently survived the first winter 
after introduction. 


“The last year that quail were 
stocked in Missouri was in the spring 
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of 1945. Only 1,380 birds were re- 
leased at this time. These released 
birds apparently had no effect what- 
ever on the fall population even in 
the areas where they were released. 
This has been generally true of all 
releases of artificially reared birds in 
this state. 

“Our severe mortality occurred dur- 
ing the winter of 1936-37 instead of 
1935-36. Since the 1936 population of 
approximately 3,300,000 birds was 
already low due to a combination of 
the 1934 and 1936 droughts and the 
1935 wet spring, the 1937 fall popula- 
tion was only about 700,000 birds be- 
low the previous year (2,600,000). It 
would be difficult to estimate the 
exact percentage which was lost dur- 
ing the winter of 1936-37; however, 
the population was very low, par- 
ticularly in the northern half of the 
state. Even though 1937 was a very 
good production year for the birds 
their recovery was phenomenal. Many 
large coveys turned up in the sum- 
mer on farms where all the birds 
were known to have died the winter 
before. 

“The population almost doubled 
in 1938 with an estimated number of 
4,400,000 birds in the fall. In 1939, 
the third production season follow- 
ing the extreme winter low of 1936- 
37, Our quail population jumped to 
an all-time high with an estimated 
population of over 6,800,000 birds. 

“The 8,000 artificially reared birds 
released by the Commission on closed 
areas in the fall of 1937 apparently 
played very little part, if any, in a 
recovery of the birds. The quail were 
banded and records were secured on 
what happened to 7,592 of the birds. 
Of this number only 2,425, or 31 per 
cent, had survived by December 1 
when the first check-up was made. 
Only 608, or 8 per cent, were re- 
corded as having survived until the 
following March. Even this survival 
figure of 608 is high because when the 
birds joined wild coveys and could 
not be accurately counted they were 





given the benefit of the doubt and 
listed as 100 per cent survived. 

“We have usually estimated that 
our annual kill for an average year 
is somewhere in the neighborhood of 
2,000,000 birds. It may run much 
higher than this but we feel our figure 
of 2,000,000 is conservative.” 

It is apparent from this informa- 
tion that, in spite of a severe winter 
loss, a remarkable recovery was made 
in one breeding season, the popula- 
tion nearly doubled in the second, 
and an all-time high was reached in 
the third. Contrast this with the all- 
time low that has followed twelve 
successive breeding seasons in Penn- 
sylvania. 

The reply from the West Virginia 
Conservation Commission revealed 
that this state has been releasing 
about 8,000 artifically reared bob- 
whites each year. The situation in 
West Virginia evidently follows 
closely that for Pennsylvania because 
the writer states: “During the winter 
of 1935-36, we undoubtedly lost a 
large per cent of our quail popula- 
tion in all but our more southern 
counties. We are of the opinion that 
quail populations did not fully re- 
cover from the setback until 1940 or 
1941, when we apparently had a 
fairly good population. Beginning in 
1942, we have witnessed a gradual 
drop in our quail population over 
practically all of West Virginia. In 
many cases, this drop has apparently 
amounted to as much as 75 per cent 
of the population of 1941.” 

It was thought when the request 
for information was written that West 
Virginia did not stock pen-reared 
bobwhites. But the information con- 
tained in the reply would indicate a 
retrogression in the numbers of quail 
in recent years similar to that suffered 
in Pennsylvania, and this recent fail- 
ure of the species in that state could 
also be the result of “pollution.” In 
defense of the comparison experi- 
ments in which West Virginia bob- 
whites were used, it should be stated 
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that these experimental birds were 
trapped on an isolated range nearly 
2,000 feet in elevation and where no 
pen-reared quail had been stocked. 
These high-altitude quail have long 
been noted for their large size and 
hardiness. 

The correspondence from the Iowa 
Conservation Commission asserted 
that artificially-reared bobwhites were 
stocked during the past year, but it 
was not learned whether this was a 
regular practice or not, or whether 
the numbers stocked were large or 
small. Concerning the recovery from 
the 1935-36 winter, it states that: 
“The quail shooting season, which had 
been opened in 1933 for the first time 
in seventeen years, was closed during 
1936, 1937, and 1938, re-opened in 
1940, so it might be assumed that the 
quail population had recovered from 
the bad winter at that time.” Erring- 
ton (1941) corroborates this recovery 
from the. 1934-35 and 1935-36 winters 
by 1939 or 1940. He mentions an 
“abundance peak” as occurring in 
1940. 

Bellrose (1940) in his quail studies 
in Calhoun County, Illinois found a 
population of about one quail per six 
acres on 10,619 acres during the 
winter of 1937-38. He remarks: “De- 
spite heavy nesting losses in mowed 
areas, Calhoun County had in the 
fall of 1938, as in the autum of 1937, 
a good stand of quail. This is especi- 
ally remarkable in view of the dis- 
astrous winter of 1935-36 which, ac- 
cording to apparently reliable reports, 
reduced bobwhites to a relatively low 
population in the locality.” 


Pathological. That diseases and/or 
parasites may play an important role 
in the life of the bobwhite is recog- 
nized as an ever-present possibility— 
one which could mean the complete 
extirpation of the species from the 
state if some form should assume epi- 
demic proportions. The investigation 
revealed no positive evidence that 
diseases or parasites were a primary 
cause of mortality among quail in the 


wild, but this does not prove that 
such a condition does not exist. Mort- 
ality from this source is difficult to 
trace, and it may be that it should 
be accredited with a greater share of 
the responsibility for quail losses, 
particularly among juveniles. But, a 
careful analysis of the available evi- 
dence would denote that disease is 
probably of lesser significance as a 
controlling factor than those of a 
physiological nature. 


Psychological. Both the pathological 
and psychological aspects are merely 
mentioned as possible factors affect- 
ing the prosperity of the bobwhite in 
Pennsylvania. Little evidence can be 
offered to establish the existence or 
non-existence of these forms of “pol- 
lution” and their influence upon the 
physical and mental processes of the 
bird. Psychology, as here used, refers 
to animal behavior. It was obvious 
from the field studies that pen-reared 
quail lack a desirable degree of wild- 
ness even after several weeks follow- 
ing release. Is it not possible that a 
cross-breeding of high quality native 
bobwhites with semi-tame, domesti- 
cated birds might result in a hybrid 
lacking many of the characteristics so 
valuable in a truly wild bird? Is it 
not conceivable that this reverse evolu- 
tion could produce a bird lacking the 
innate intelligence necessary to escape 
predation? If the alertness, wariness, 
and reflexes—the characteristics best 
described as “wildness”—of this prog- 
eny are reduced or slowed, it is pos- 
sible that predators and hunters 
would account for more than the 
normal loss attributed to them. 


Effects of Hybridization Upon Sex Ratios 


Hybridization has occurred in the 
wild in Pennsylvania through the im- 
portation and cross-mating of the 
Mexican subspecies Colinus virginia- 
nus texanus. Also, the large-scale re- 
lease of many thousands of pen-reared 
bobwhites, presumably of ‘the same 
subspecies Colinus virginianus virgin- 
ianus has resulted in further hybrid- 
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ization. Although the stock may have 
been identical when propagation be- 
gan, the second, and subsequent, gen- 
erations reared in captivity could ac- 
quire traits at least as distinct from 
the original stock as would be likely 
to be found between subspecies. 

Some of the probable harmful ef- 
fects of this hybridization, or pollu- 
tion, have been discussed already, but 
another possibility presents _ itself. 
Geneticists have found that this cross- 
mating of species and subspecies can 
result in an unbalanced sex ratio of 
the progeny. When birds are hybrid- 
ized, an excess of males occur, and 
when mammalian species are crossed, 
an excess of females is the result. 
That an unequal sex ratio does exist, 
with a preponderance of males, has 
been commented upon in another 
portion of this report. Whether this 
inequality can be attributed to hy- 
bridization, or to a difference in the 
predatory influence, or to the fact 
that the male is hardier than the 
female, is not known, but its existence 
is an established fact. 

If following the release of many 
thousands of game-farm bobwhites, 
the succeeding generation is char- 
acterized by the presence of an ab- 
normal number of males, the repro- 
ductive capacity of the species will 
be greatly impaired and the potential 
increase considerably reduced. 


Malnutrition as a Factor in Resistance 


Some degree of malnutrition in 
wild bobwhites can be anticipated 
during any winter in Pennsylvania. 
If the winter is open—that is, if the 
ground is bare most of the time—it 
is unlikely to be particularly harmful 
to the birds. However, if food is cov- 
ered by deep snows for extended 
periods of time, the malnutrition may 
become both quantitative and quali- 
tative in form. Partial or complete 
starvation can result when quail are 
unable to obtain a sufficient amount 
of food, regardless of its nutritive 
properties. On the other hand, mor- 


tality may result from malnutrition, 
even when the birds are able to secure 
all they can or want to eat, if these 
available food items lack certain es- 
sential constituents. 

Physiologically speaking, the diet 
and the innate quality of resistance 
are the two factors which chiefly 
govern winter survival. Other lesser 
influences, such as small covey size 
and lack of protection from rain, 
snow, sleet, and low temperatures, 
may speed the advent of debility or 
death, but these are always secondary 
to the two fundamentals just men- 
tioned. The descriptive term “innate 
quality of resistance’’ refers to the in- 
herent capability of a particular bird 
to survive a substantial weight loss re- 
sulting from partial starvation and its 
capacity for storing essential viamins, 
fats, and minerals to sustain life dur- 
ing periods of privation. It is to be 
inferred from this that nearly all of 
the evils besetting the bobwhite in 
winter, apart from the purely mech- 
anical influences—predation,  shoot- 
ing, accident, and perhaps drift or 
crust imprisonment—are basically the 
result of dietary deficiencies. During 
most winters (except those of un- 
usual severity) when the mortality is 
about normal (perhaps 40 per cent of 
the number alive on December 1), 
this loss, if the quail are of sound, 
hardy stock, should be nearly com- 
pletely of a mechanical nature. But 
during these comparatively infrequent 
but disastrous winters when ninety 
per cent or more of the quail perish, 
malnutrition, or the effects of malnu- 
trition, may be directly or indirectly 
responsible for a great proportion of 
this loss. 

A brief discussion of the mech- 
anics involved in the transformation 
of food materials to energy and heat 
may help the reader appreciate the 
importance of the diet to survival in 
winter. 

Foodstuffs are divided into five 
main groups of constituents—carbo- 
hydrates, fats, proteins, vitamins, and 
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minerals. Carbohydrates are utilized 
for energy and heat production. Fats 
serve the same purposes and also form 
a layer under the skin which has a 
slightly higher insulating value than 
an equal thickness of.cork. This layer 
of fat helps to conserve the heat of 
the body. Proteins can also be synthe- 
sized to energy and heat-producing 
materials, but of greater importance, 
they are the predominant solid con- 
stituents of the organic and muscular 
tissues. Vitamins are not oxidized as 
sources of heat or energy, but are 
necessary for the proper utilization 
of other foodstuffs within the body, 
and the proper function of the neuro- 
muscular and cardio-vascular systems. 
Minerals, like vitamins, are necessary 
for certain vital processes of the 
organism, and are the structural ma- 
terial from which the teeth and bones 
are formed. For growth and health, 
and to sustain life itself, certain mini- 
mum quantities of each of these food 
groups, with the possible exception 
of the carbohydrates, must be in- 
gested. If lesser quantities of any one 
group are consumed, certain abnor- 
malities will appear which may, di- 
rectly or indirectly, lessen the chances 
for survival. 

Heat and energy are produced by 
oxidations of food materials in the 
active protoplasm (muscles and 
glands) of the body. Of the total 
energy produced within the body by 
these oxidative process, only about 
20 to 25 per cent can be used for 
work, and the remainder is trans- 
formed into heat which has no other 
useful purpose except to maintain the 
temperature of the body. Physiological 
heat production is measured in cal- 
ories and Calories. A calorie repre- 
sents the amount of heat required to 
raise the temperature of one gram of 
water one degree C. The large calorie, 
or Calorie, is one thousand small 
calories. One gram of fat catabolized 
(oxidized) within the body yields 9.3 
Calories of heat, one gram of carbo- 
hydrate yields 4.1 Calories, and one 


gram of protein yields 4.1 Calories. 
The total heat production of the ring 
dove, averaging 150 grams in weight, 
was 17 Calories per 24 hours, and 
that of the tippler pigeon with an 
average body weight of 263 grams was 
26.7 Calories per 24 hours (Riddle, 
Christman, and Benedict 1930). These 
measurements were taken during rest 
at an environmental temperature -ly- 
ing within the zone of thermal neu- 
trality. The zone of thermal neu- 
trality refers to the temperature range 
within which the requirements for 
heat production are at a minimum 
level. This zone averages about 28° C. 
(72° F.), but varies with the species 
and the condition of the hair or 
feathers of the animal. 

If we can assume that the quail, 
which averages about 175 grams, 
would fall somewhere between the 
values given above for the ring dove 
and pigeon, its basal heat production 
might be near 20 Calories per day. In 
the winter it would be necessary to add 
the amount expended for energy and 
for heat production whenever the en- 
vironmental temperature fell below 
the zone of thermal neutrality, so that 
the daily caloric expenditure would 
probably lie between 30 and 40 Cal- 
ories, and possibly reach even higher 
values during periods of extreme cold. 
Since the natural diet of the quail 
probably seldom exceeds four to eight 
per cent fat, the caloric value of the 
ingested food (mostly carbohydrate) 
would probably not exceed five cal- 
ories per gram. Then it can be seen 
that during winter a bobwhite must 
oxidize six to eight grams of food, or 
tissue, daily to sustain life. When food 
is unavailable because of deep snows, 
the bird can be expected to lose 
weight at this rate until food once 
more becomes obtainable or until it 
dies. Since the average quail cannot 
lose more than one-fourth to one- 
third of its body weight during cold 
weather without lethal results, few 
birds could live more than a week to 
ten days at the rate of six to eight 
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grams loss each day, even without the 
complications of avitaminosis. 

Nestler (1946) has shown that the 
vitamin A content of the diet influ- 
ences winter survival of adult birds, 
their reproduction, and the livability 
of their progeny. “. . . when vitamin 
A was removed for 4 weeks from the 
maintenance diet of the first genera- 
tion of birds, survival was in direct 
proportion with the quality of the 
nutrient that had been in the pro- 
duction diet. Only 14 per cent of 
quail that had been on 2,000 I. U. of 
vitamin A in the summer survived, 
in comparison to 92 per cent of those 
on 8,000 I. U. 

“The young stock’s survival dur- 
ing the winter, regardless of the level 
of vitamin A in the maintenance diet, 
was in direct relationship with the 
level of vitamin A in the growth diet. 
When all vitamin A and carotene 
were eliminated from the winter diet, 
the average number of days that the 
birds survived increased in direct 
proportion with the vitamin A in the 
growth diet. This variation ranged 
from only 13 days for those that had 
received as low as 500 I. U. of vitamin 
A to 50 days for birds that had re- 
ceived ten times that quantity, or 
5,000 I. U.” 

In the wild, it appears that the 
ability to store large quantities of 
vitamin A in the liver is essential for 
survival during periods of food short- 
age occasioned by deep snows on the 
northern part of the bobwhite range. 
Since it has been found that the liver 
size and vitamin A storage capacity 
of southern and penreared bobwhites 
is likely to fall far below the physio- 
logical requirements for winter sur- 
vival in the north, it is possible that 
the cross-mating of this stock with 
native Pennsylvania quail has some- 
what reduced the vitamin A storage 
capacity of the native bird. With the 
advent of this hybridization and the 
subsequent weakening of the native 
bird, deaths from inadequacies of 
nutrition have become more preva- 


lent, even occurring during short 
periods (one week to ten days) of 
deep snow o1 heavy ice. This weak- 
ness is believed to explain the slow 
recovery of native bobwhites follow. 
ing severe winters, because once the 
wild stock has been severely deci- 
mated, the quail surviving subsequent 
winters, even though they are not 
particularly rigorous, are so few that 
recovery becomes a slow, discouraging 
process. 

To emphasize the importance of 
proper nutrition to winter survival, 
let us follow the course of events 
which occur during a severe winter 
when bobwhite mortality may exceed 
ninety per cent. The birds in our 
covey under observation are strong, 
healthy individuals at the beginning 
of winter, because all fall there has 
been an abundance of insect and veg- 
etable foods. They have been able 
to deposit considerable fat under the 
skin and around the visceral organs 
for insurance against the periods of 
cold and fasting ahead. A maximum 
storage of vitamins, particularly vita- 
min A in the liver, has been accom- 
plished. Our birds, at this season, 
have attained their maximal degree 
of vitality for the year, and enter 
the winter with the utmost vigor and 
ability for resisting climatic rigors. 

Cold days and nights become more 
and more common, and occasional 
snows cover the ground for a few days 
at a time. Food becomes progressively 
scarce, and the birds are forced to 
hunt farther and longer for sus- 
tenance. Because the caloric value of 
the food they are able to obtain 
daily sometimes falls below the ca- 
loric requirements for heat and en- 
ergy, there is a gradual consumption 
of the fat stores within the body and 
an attendant loss of weight. This 
utilization of the tissues is accel- 
erated during mid-winter because 
then environmental temperatures 
average still lower and an increased 
oxidation of food materials is neces- 
sary to offset this extra heat loss. And 
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at that time, deep snows may make 
much of the natural food unavailable, 
and the nutritive qualities of the 
foodstuffs appearing above the snow 
may be decidedly inferior. It is 
obvious that all nature is antagonistic 
toward the bobwhite in winter when 
the very elements which cause a need 
for greater amounts of food also 
cause a forced restriction of the food 
intake. 

By this time our quail may have 
lost twenty to twenty-five per cent 
of their body weight and used much 
of their stores of essential vitamins 
and minerals. But, the winter is far 
from over. Another foot of snow 
falls, food becomes even harder to 
find, and nights are cold and windy. 
Now they are growing weak, and 
lack the strength to forage far for 
sustenance. They spend much of 
their time huddled together in the 
roosting circle, feathers puffed out 
to entrap a maximum of insulating 
dead air space, and wait for a thaw, 
or death. The thaw fails to come, 
but a near-zero night with a high 
wind blowing clouds of drifting snow 
before it does make its appearance. 
The roosting circle shifts occasionally 

























as a suffering and desperate bird 
tries to wedge itself into the tight 
center of the circle for greater 
warmth. The drifting snow piles up 
about them, but few have the 
strength to stir and trample this 
imprisoning whiteness beneath their 
bodies. Two small hens turn to ice 
where they stand wedged between 
their companions, and the warmth 
chain of the circle is broken. The 
wind whistles and the snow piles 
still deeper, and finally there is noth- 
ing but smooth, unbroken whiteness 
where only a little while before a 
round, dark patch on the snow of- 
fered mute testimony that life had 
not yet abandoned the circle of the 
doomed. 


Effects of Fasting and Exposure upon 
Fecundity 


During the occasional severe win- 
ter when as many as ninety per cent 
of the total number of bobwhites 
are lost, what is the physiological ef- 
fect upon the surviving ten per cent 


Fortunately, the snow did not drift. 
PGC Photo by Latham 
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which presumably have endured con- 
siderable hardship? 

After several weeks of deep snows 
and cold temperatures lasting into 
late winter, the quail are likely to 
have suffered pronounced weight 
losses (25 per cent or more) and be 
suffering’ from malnutrition. When 
snows are deep, the available quantity 
of food is likely to be reduced below 
a maintenance level, and those nat- 
ural foods which are not covered by 
the snow are not likely to provide 
sufficient quantities of certain essen- 
tial nutrients, especially proteins, 
vitamins, and minerals. Because of 
the inadequacy of the diet during this 
emergency period, it is necessary for 
the birds to utilize much of the 
nutrients stored within the body for 
energy, heat production, and other 
physiological processes. In addition 
to these nutritional adversities im- 
posed by the deep snows, the birds 
undergo various physical and physio- 
logical reactions to the cold which 
might conceivably affect their general 
health and reproductive vigor. Re- 
duced body temperatures and _ near- 
freezing must at least contribute to 
the retardation of the reproductive 
processes, and may be partially re- 
sponsible for the suspected repro- 
ductive failures following severe win- 
ters. Gerstell (1939) has found that 
the body temperature of individual 
quail may drop more than 25, degrees 
F. below normal without the bird suf- 
fering a breakdown of its thermal 
regulatory system. But repeated and 
prolonged reduction of this magni- 
tude might seriously affect the 
fecundity of the animal. 


Because little is known concern- 
ing the effects of exposure to cold 
temperatures alone upon reproduc- 
tion, this discussion will be con- 
cerned with the possible results of 
partial starvation plus exposure upon 
the nesting, egg-laying, hatching, and 
chick mortality of the season im- 
mediately following. 


———__.. 


Nestler (1946) states “A deficiency 
of vitamin A in the diet of breeders 
affected their own survival, their re. 
production, and the survival of their 
offspring.” He found that the vita- 
min A in the breeders’ diet affected 
the survival of the offspring as long 
as a year after hatch. A lack of vita- 
min A in the diet of adult quail 
was fatal to 93 per cent of all birds 
within four weeks. Many cannot sur- 
vive more than ten days to two 
weeks of vitamin-deficient diets, the 
longevity depending upon the quan- 
tity of this vitamin stored in the 
liver. If during the middle and latter 
parts of the winter the ground is 
covered with deep snows much of 
the time and the diet is greatly re- 
duced both quantitatively and quali- 
tatively, the quail are nearly sure to 
suffer from avitaminosis A and a 
severe mortality may result from this 
deficiency. The surviving birds, which 
may be no more than ten per cent 
of the total fall population, are likely 
to have depleted most of their stores 
of vitamin A, much of their fat, and 
may have been catabolizing some of 
the muscle protein. It is necessary, 
then, for the breeders to regain most 
of the lost weight and at least par- 
tially replenish their stores of neces- 
sary nutrients before they are stim- 
ulated to reproduce. But because 
food is not likely to be abundant in 
early spring, this recovery is slow, 
and the urge to nest following a se- 
vere winter is invariably later than 
normal. And when nesting actually 
does begin, the fertility and hatch- 
ability of the eggs may be poor and 
the livability of. the chicks almost 
negligible. Working on this hypothe- 
sis, an attempt was made to sub- 
stantiate the theory both in the field 
and through laboratory experimenta- 
tion. It should be emphasized here 
that this lessening of the reproduc- 
tive ability is not necessarily an event- 
uality common to all bobwhites sub- 
jected to these stresses, but, instead, 
is most likely to be manifest only 
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in regions where degeneration of the 
native stock through hybridization 
has occurred, or where, for one reason 
or another the year-round nutrition 
is inadequate. 


Observational data. The two most 
recent occurrences of severe winter 
loss were during the winters of 1935- 
36 and 1944-45. The effects of the first 
upon fecundity can only be deduced 
by a comparison of the game kill 
figures for the years immediately 
following this catastrophe. The kill 
for 1936, the first hunting season fol- 
lowing the,“crash,” was 126,285, the 
next year it was 106,795, and in 1938 
it was 109,891. Following the 1944-45 
winter, the legal kill started at 12,014 
and reduced to 8,244 the next year. 
Only 8,360 were killed during the 
1947 hunting season. The compara- 
tive figures for Fulton County during 
the two years (1945-1946), derived 
from accurate census counts, showed 
a similar decrease, or at least a stag- 
nation. In spite of the release of 
2,000 pen-reared birds in the county 
during the spring and fall of 1946, 
the spring census of 1947 showed only 
a gain of seven coveys over the like 
census of the year before. From the 
census data, it was clear that the 
native quail had shown no recovery 
during the year. Contrast this with 
the effects of an equally severe win- 
ter (1917-18) during the “pre-pollu- 
tion” era. The legal take during 
1917, just prior to the heavy snows, 
was 26,823. This kill dropped to 
11,745 the next fall, but, after one 
breeding season, the figure climbed 
to 46,894 in 1919 and to 48,000 in 
1920. 

Errington (1941) summarizes his 
winter studies of bobwhites as fol- 
lows: “An eight year (1932-40) field 
study of central Iowa Bobwhite pop- 
ulations not only began and ended 
with abundance peaks but also cov- 
ered an interval of pronounced scarc- 
ity. Practically all of the traceable 
mortality associated with the decline 


took place during the winters of 
1934-35 and 1935-36 and most of this 
proved to be of the familiar starva- 
tion-emergency types that may be 
expected on a greater or less scale 
nearly any winter; an inexplicably 
low rate of recovery of Bobwhites 
among other wild species during the 
breeding season of 1936, however, may 
suggest the operation of unknown 
factors, perhaps of periodic nature” 
(Italics by the author.) 


Experimental data. Thus far, con- 
trolled laboratory experiments have 
been carried out over two winters in 
an effort to ascertain the effects of 
fasting and exposure upon the fecun- 
dity of captive quail. The experimen- 
tal birds were subjected to periods 
of fasting throughout the winter in 
unsheltered pens in. an attempt to 
simulate as near as possible the hard- 
ships suffered in the wild during 
severe winters. All birds lost much 
weight during each fasting period, 
and full recovery was never permitted 
between fasts. The results showed 
that egg production was later, the 
total production period was consid- 
erably shortened, the total number 
of eggs was reduced and fertility was 
decreased, but no difference was 
noticed in hatchability. All compari- 
sons were made between fasted “‘ex- 
perimentals” and unfasted “controls.” 

The results of field observation, of 
the comparison of game kill figures, 
and of laboratory experimentation 
would indicate that the reproduction 
of bobwhite quail is adversely af- 
fected for at least two seasons follow- 
ing severe winters. 


Unequal Sex Ratio 


Stoddard (1931) found an unequal 
sex ratio existing among mature wild 
quail. With the aid of several co- 
operators, he secured sex figures for 
approximately 40,000 quail killed 
during the hunting seasons in five 
states. All but 172 of these (shot in 
Pennsylvania) were taken in the 
southern states of Florida, Alabama, 
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North Carolina and South Carolina. 
His record of 19,423 quail killed in 
the Thomasville-Tallahassee region 
showed a variation from 107 to 120 
cocks to each 100 hens during five 
successive years (1924-29). Another 
table presenting sex ratios for five 
states (including the 172 Pennsylva- 
nia birds) gave a minimum ratio of 
113 and a maximum of 138 males for 
every 100 females of the total of 
10,707 bobwhites. Of 845 birds shot 
on the St. Helena Island Quail Pre- 
serve in South Carolina, 478 were 
cocks and 367 were hens—a ratio of 
130:100. Stoddard’s live-trapping sex 
ratios showed even more pronounced 
unequality than the shooting ratios 
obtained earlier in the season. The 
late winter and early-spring trapping 
resulted in ratios as high as 135 and 
137 males to each 100 females. Rec- 
ords of sex ratios by month from 
fall to late winter demonstrated a 
greater mortality among the hens dur- 
ing that season of the year, and, con- 
sequently, the occurrence of an ever- 
changing ratio in favor of the males. 

Of 12 blizzard killed quail found 
by Scott (1937), 10 of these were 
males. This was the remainder of an 
original covey of 21 bobwhites. His 
records showed the survival of only 
one bird following the blizzard, but 
its sex was not determined. Were 
the first eight to die females? 

Wilson and Vaughn (1944) for 
their Maryland quail studies state, 
“Unfortunately accurate sex counts 
were obtained on only two of the 
three coveys. In both cases there hap- 
pened to be two males for every 
female; covey 7 with 6 males and 3 
females, covey 6 with 10 males and 5 
females. Covey 20, the only entire 
covey that was trapped, contained 
4 males and 3 females. Males were 
known to be the top heavy sex in 
Covey 4. Reasons for this are not 
known.” 

Leopold (1933) presents in table 
form the sex ratios for 4,184 bob- 
whites from four states over a period 


of three years. The average for the 
total gave a ratio of 111:100, males 
to females. The ratio for Minnesota, 
which represents the extreme north- 
ern limit of the bobwhite range, was 
133:100, while that for Illinois 
slightly favored the females. Records 
for Mexican bobwhites reveal an un- 
balanced ratio of 127:100. Leopold 
explains that a heavier than normal 
percentage of males may possibly be 
expected on the edge of the quail 
range, either north or south, and that 
states lying within the optimum 
range, or qualitative center of geo- 
graphic distribution for the species 
(Illinois and others), should exhibit 
a more nearly normal ratio. 

Physiological studies (Latham 
1947) have revealed the presence of 
a differential ability of the sexes 
to withstand temperature extremes 
and fasting. This fact may have par- 
ticular significance on the northern 
part of the bobwhite quail range, 
because there the birds are subjected 
to periods of severe weather and food 
scarcity. It is quite possible that the 
ratio in the North is even more un- 
balanced than in the South, because 
of the greater mortality from natural 
causes, and, consequently, the greater 
opportunity for the unequal survival 
of the sexes to manifest itself. 

This sex differential has been dem- 
onstrated during this and _ other 
physiological studies with the bob- 
white. Experiments at the Loyal- 
sock Wildlife Experiment Station 
utilized the climoactometer—a cold 
chamber in which the various meteot- 
ological factors (temperature, light, 
precipitation, wind, and humidity) 
could be controlled (Gerstell 1942). 
In the first experiment, 20 uail 
(108 and 102) were caged individ- 
ually and fasted at o° F., 5 pairs in 
a 5.8 mph wind and 5 pairs without 
air movement. Five other pairs were 
confined as a group and subjected 
to 0° with no wind. Four pairs of 
control birds were fasted at a tem- 
perature fluctuating between 36-44° 
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F. The results showed a composite 
average of 81.3 hours of survival for 
the cocks and only 66.0 hours for the 
hens. The maximum survival for 
the strongest male was 136 hours 
compared to 112 hours for the long- 
est-lived female. 

Another test was accidental. 
Twenty pairs of mature quail were 
inadvertently held in the closed 
trunk of an automobile for approxi- 
mately one hour on a hot spring 
day. The temperature probably 
reached a point somewhere between 
110 and 120° F., beneath the hot 
metal. When the birds were finally 
rescued, only 10 remained alive, and 
9 of these were males. 

In preparation for egg production 
investigations in 1941, 20 pairs of 
quail were fasted until all had lost 
approximately 30 per cent of their 
body weight. During the first week 





of complete fast, the males lost 28.7 
per cent of their initial weight, and 
the females suffered a 31.3 per cent 
reduction. At the beginning, the cocks 
averaged 187.3 grams, and the hens 
185.7 grams. 

Hybridization is known to pro- 
duce an excess of males in the 
progeny of birds, and the cross-breed- 
ing of pen-reared and imported bob- 
whites with native birds may be 
creating an abnormal and_undesir- 
able ratio of the sexes. It is not 
known that this actually occurs, but, 
if it does, the greater number of 
males born and the better survival 
of males during winter crises might 
create a condition detrimental to 
the species. 


Degenerate Inbreeding—A Fallacy 


It is a common belief among sports- 
men of Pennsylvania that inbreeding 
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can be the direct cause for decreases, 
either in numbers or in size, of bob- 
whites, whitetailed deer, cottontail 
rabbits, and other game animals. 
They are continually insistent that 
‘What we need is some new blood;” 
“The birds are bred out,” or “The 
deer are bred out.” 

In spite of the prevalence of this 
popular conception, there is no foun- 
dation for the inferences of its pro- 
ponents. Geneticists tell us that, pro- 
vided the original stock is sound, 
degenerate inbreeding is impossible. 
In fact, it is through prolonged and 
continuous inbreeding that all of our 
improved pure-bred stocks of plants 
and animals have been established. 


Stoddard (1931) found no evidence 

of harmful inbreeding during the five 
years of his Quail Investigation in 
the southeastern states. He states, “So 
far as we are aware, it has never been 
definitely proved that inbreeding 
alone has ever been responsible for 
deterioration in any wild race, either 
of birds or of mammals, nor have 
‘laboratory experiments with the 
closest kind of inbreeding from sound 
stock through many generations in- 
dicated that such a condition is to 
be expected under natural condi- 
tions.” Leopold (1931) and (1933) 
also considers the supposed ills of 
inbreeding to be non-existent. Er- 
rington (1936) summarizes the evi- 
dence against the existence of harm- 
ful inbreeding as follows: 


“(1) Existence of the species in 
practically unchanged form since at 
least Pleistocene time; 

“(2) The evident corrolation of 
weight averages with geographic dis- 
tribution, irrespective of shot or un- 
shot localities; 

“(3) The continual splitting up 
and recombination of coveys which 
occurs incidental to rising population 
densities, and the movements of in- 
dividuals for considerable distances in 
response to seasonal and other nat- 
ural stimuli; 

““(4) The lack of evidence that in- 


ee 


breeding per se would be detrimental 
to stock of sound genetic composition, 
even under conditions which may be 
considerably more favorable to in- 
breeding than we can conceive of 
in nature on any important scale,” 

The findings of the Quail Study 
would indicate that inbreeding is 
the desirable practice, and that hy. 
bridization with imported quail of 
the wrong type and pen-reared quail 
has been the cause of most of the 
present management difficulties, not 
the panacea for them. 


ENVIRONMENTAL ASPECTS 


Meteorological Influences 


It is difficult to evaluate the vari- 
ous climatic factors individually be- 
cause it is seldom that these adverse 
influences occur except in combina- 
tion. That is, we speak of the ill- 
effects of snow and cold; a cold rain; 
hot, humid days; a wet, cold spring; 
a cold, windy night, etc. 

Snow. Of all the climatic forces 
affecting the bobwhite, snow is be- 
lieved to exert the greatest hard- 
ship (Fig. 2). (1) makes much of 
the natural food unavailable, and if 
this condition continues over an ex- 
tended period, the reproduction of 
the following spring and summer may 
be greatly reduced, the degree of 
predation may increase because of a 
physical weakening of the bird, and 
a moderate to severe mortality from 
starvation can be expected (as high 
as go per cent,during two recent win- 
ters in Pennsylvania—1935-36 and 
1944-45). (2) Snow covers much of the 
floral cover and exposes the quail 
during feeding, resting, and roosting. 
Thus, predation is intensified. (3) 
During high winds and drifting, quail 
are often imprisoned underneath the 
snow. This, of course, is a “combi- 
nation” influence. Imprisoned under 
drifting snow is believed to occur 
ordinarily only after the birds have 
already been weakened by extended 
food shortages. 
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Ice. The comparative infrequency 
of ice storms is a blessing for most 
small game species. Food supplies 
may be nearly completely cut off for 
nearly all gallinaceous game birds, 
even for the bud-feeding ruffed 
grouse. If the ice persists for more 
than a few days, bobwhites which 
are not fed artificially or do not have 
access to open spring ditches . are 
likely to die of starvation. During 
late December and early January of 
the 1945-46 winter, an ice storm fol- 
lowed a moderate snow fall and 
created a crust on the snow and a 
coating of ice on all foliage that 
was nearly impossible for any small 
bird to penetrate. This icy condi- 
tion lasted for about ten days, and 
during that time many quail were 
lost. 

Low environmental temperatures. 
Unless extremely severe and _pro- 
longed, low temperatures are not 
believed to exert a deleterious in- 
fluence upon bobwhites unless as- 
sociated with other adversities such 
as malnutrition, injury, disease, or 
any other cause of physical weakness. 
During January, February, and 
March of 1946, 14 bobwhites (74 
and 72) were held on the ground 
in each of three 10’x12’ pens. In the 
first, absolutely no protection from 
the elements was provided. The pen 
was placed in an open lot where 
nothing could obstruct the full force 


of the wind, rain, snow, etc. The 
2x2” base to which the poultry 
netting sides were stapled was im- 
bedded in the soil so that there was 
no windbreak whatsoever. In: the 
second pen, conditions were identi- 
cal except that the pen had a roof 
which protected the birds from pre- 
cipitation, but they were otherwise 
exposed. In the third pen, every- 
thing possible for protection from 
all meteorological stresses which 
might be found in the wild was 
provided. An abundance of evergreen 
boughs, corn shocks, and weeds made 
the pen nearly wind-proof, rain-proof, 
and snow-proof. These quail could 
undoubtedly keep warm more easily 
inside this shelter than the exposed 
birds in the other pens. Yet, in spite 
of these differences, no pen showed 
an appreciable loss of weight, and, 
in fact, the only weight reduction 
was suffered in the pen with the 
profusion of good cover (Table 4). 

During the sixty-two days of this 
experiment sub-zero temperatures 
were only once reached (—1° F.), 
and the winter generally was not 
severe. However, the total wind ex- 
ceeded 100 miles on 16 different days, 
and the maximum snowfall at any 
one time was 8.4 inches. Why the 
covey with the protection cover lost 
weight is not easily explained. The 
quail in this pen consumed, on the 
average, 17.9 grams of feed daily, 


TABLE 4.—Value of cover as protection from climatic 











severities 

Pen 1 Pen 2 Pen 3 
Date (no cover) (with roof) (maximum cover) 
1-22-46 172.2 gms. 175-5 gms. 184.3 gms. 
1-29-46 175.0 177.3 180.8 
2-5-46 171.8 178.4 176.0 
2-12-46 174.9 179-4 176.8 
2-19-46 175-9 178.3 174-7 
2-26-46 174.3 178.1 176.8 
3-12-46 169.5 173.4 171.2 
3-25-46 172.4 176.4 172.7 
Total average 
gain or loss +0.2 +0.9 —11.6 
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the pen with the roof ate 19.9 grams, 
and the pen with no protection ate 
only 16.8 grams each day. It was no- 
ticed that pen 1 (no cover) showed 
a difference in selectivity from the 
food materials provided, while the 
feeding habits of pens 2 and 3 were 
more nearly alike. It was assumed 
that it would be necessary for the 
unprotected birds to eat more to 
maintain their body temperatures 
during exposure, but, since this was 
not true in one case, it would ap- 
pear that these birds were choosing 
a more concentrated diet from the 
mixed grains. Also, since the birds 
with cover were inclined to stay un- 
derneath it most of the time, it was 
thought that a difference in the 
amount of vitamin D synthesized 
through solar radiation might affect 
the nutrition or general health of the 
one group. 

Essentially, the experiment was 
repeated during the 1947-48 winter 
near The Pennsylvania State College. 
The 1947-48 winter was ideal in its 
severity for this test. Two groups of 
Pen-reared birds (10 each) were con- 
fined in the same 10x12 foot wire 
pens on open ground where no pro- 
tection from wind, temperature, or 
precipitation was afforded. As _be- 
fore, one group was provided with 
an abundance of cover in the form 
of corn fodder, pine boughs, straw, 
etc. The other had no protective cover 
whatsover. Both groups were sup- 
plied an excess of high-quality quail 
mash and water at all times. Ex- 
tremely severe temperatures (a min- 
imum of 28° below zero and several 
nights below —20° F.), heavy snow- 
falls, and high winds appeared to 
have no ill-effects upon the exposed 
bobwhites. No mortality occurred 
within either group, and_ weight 
losses were negligible. This, and other 
experiments of similar nature, would 
indicate that much of the winter 
losses of bobwhite quail can be at- 
tributed to nutritional deficiencies. 

Nestler and Langenbach (1946), 





experimenting with bobwhites in a 
cold chamber, had no birds die at 
sub-zero temperatures even though 
the temperature was reduced to as 
low as —12° F. They stated: “Cold 
as severe as 12° below zero did not 
seem to trouble either pen-reared or 
wild birds.” 

Kalbfus (1912) observed: “While 
the winter last past was severe in 
so far as low temperatures were con- 
cerned, our game birds, such as the 
wild turkey, the ruffed grouse, and 
the quail, seem to have wintered 
well, and the contention that these 
birds, if kept dry and well fed will 
but seldom freeze, no matter how 
severe the weather, has been strongly 
reinforced.” 

The implication of this research 
is that, if provided with food in 
sufficient amounts and of the proper 
quality, normal winter temperatures 
will not kill bobwhite quail, and, 
ordinarily, if the ground remains bare 
throughout most of the _ winter, 
enough natural foods would be avail- 
able to support the quail without 
the necessity for artificial feeding. 
Low temperatures only accentuate 
food shortages caused by heavy snows 
by necessitating an increased metabo- 
lism, and a consequent greater need 
for more food to maintain heat bal- 
ance within the body. 

High environmental temperatures. 
An example of the seriousness of 
excessive heat, particularly when 
coupled with high humidities, has 
been cited. However, since shade is 
nearly always available to wild quail, 
this seldom should be an important 
mortality factor. But, during periods 
of extended drought when foliage 
is withered and sparse and open water 
may be unavailable, temperatures 
above 110° F. in the sun might cause 
the death of quail particularly 
among juveniles. In working with 
adult ringneck pheasants at the 
Loyalsock Experiment Station, the 
senior author found that birds simi- 
lar to those which could survive two 
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to three. weeks of constant zero tem- 
perature without food would die 
oftentimes within a few minutes 
when the temperature was 108° F. 
and the humidity around 80 per 
cent. Several internal temperatures as 
high as 116° to 117.4° F. were reached 
during these tests. It is assumed that 
similar conditions would be unbear- 
able to bobwhite quail. 

Rain. The ill-effects of rains are 
most noticeable upon small quail 


_chicks, and there is no doubt but 


that it is an important cause of 
juvenile mortality nearly any year 
in Pennsylvania. It is also possible 
that during the winter when heavy 
prolonged rains are followed by rap- 
idly dropping temperatures and a 
cold windy night, even adult birds 
may suffer serious harm. Nestler and 
Langenbach (1946) had 33 per cent 
of their wild birds and 26 per cent 
of their pen-reared birds die on the 
experiments, . “most of them 
during or shortly after precipitation. 
. . . Rain was feared by the birds 
more than severe cold. Sometimes the 
quail cried with alarm during an 
entire storm. Even the wild birds 
seemed to face a cold rain with ter- 
ror.” 

Drought. Severe drought is uncom- 
mon in Pennsylvania, but there are 
occasional summers when quail could 
be adversely affected by the “dry 
spells.” Leopold (1933) explains that 
the excessive heat and dryness of the 
soil may cause many clutches of eggs 
to spoil before hatching because of 
an abnormal loss of moisture from 
the egg and a “cooking” by the hot 
sun when the hen is away from the 
nest. Droughts have been shown to 
cause a decrease in quail population 
in some states, while adjacent states 
with more normal weather would 
show increases. 

Errington (1933) found that the 
1934 drought in southern Iowa had 
a delimiting effect upon the bob- 
white in that region. Bennett and 
Nagel (1937) reported that the 1934 


drought resulted in a fall population 
only half the size of that of the 
previous fall, and only six per cent 
of this number were young birds of 
the year. They summarize the ill- 
effects of the drought in Missouri on 
bobwhites as follows: (1) a failure 
of many coveys to break-up and 
“pairoff” until after the drought was 
broken in mid-August; (2) a probable 
high incidence of spoiled eggs or 
abandoned nests; and () a consider- 
able juvenile mortality of those which 
did hatch — successfully. Leopold 
(1933) also reports the tendency of 
quail coveys to remain intact during 
drought periods. 

Wind. As would be expected, wind 
is of little consequence except when 
the quail are unable to escape from 
it by entering dense cover or by 
utilizing depressions in the ground 
or snow. If deep snows become over- 
lain with a thick crust and _her- 
baceous cover is sparse, then a strong 
wind will cause a decided increment 
in the heat loss from the surface 
of the quail’s body. This loss of heat 
to air currents is called convection. 
In still air, the two principal types 
of heat loss are by radiation (the 
transference of heat from the quail 
to surrounding objects colder than 
the quail by means of infra-red rays 
traveling across the intervening air 
space) and by conduction (heat lost 
directly to cold objects actually in 
contact with any part of the body). 
The ruffling of feather as a result of 
the contraction of the pilomotor 
muscles, entraps a thick layer of still, 
moist air around the body and helps 
to prevent heat loss by convection, 
but, in spite of this defense, a strong 
wind will cause the rate of heat loss 
to increase markedly. As has been 
explained previously, this added heat 
loss causes an increase in metabolism 
(heat production) within the body in 
an effort to maintain the body tem- 
perature at the normal 107 and 108° F. 
And, if the rate of heat production 
cannot keep pace with the, rate of 
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PGC Photo by Batcheler 


Technicians banding quail for release. 


heat loss, then the quail freezes. Gers- 
tell (1942) found the survival times 
of 10 species in wind was decreased 
by 25 per cent over an equal number 
at the same temperature but nut sub- 
jected to air movement. Good winter 
cover (Japanese honeysuckle, etc.) 
which would provide protection from 
wind on cold days and nights might 
easily save birds which would have 
perished otherwise had no cover been 
available. Bobwhites, like most ant 
mals, show an intense dislike for high 
winds, and activity may be decidedly 
curtailed during these times. The 
combination of high winds and low 
temperatures may work real _ hard- 
ships upon bobwhites because, at 
such times, there is a greater need 
for food as fuel for the required 
heat production, but, at the same 


time, the quail hesitate to expose 
themselves to forage for it. 


Soil Fertility as Related to Quantity and 
Quality of Winter Food and Cover 


From the standpoint of wildlife 
production, three significant changes 
have occurred as the over-all fertility 
of the soil has been reduced by ex- 
ploitation and erosion. One is a re- 
verse succession in plant species, some 
disappearing with the lush top soil, 
and others, better adapted to poor 
soils, taking their places. The second 
change is a general reduction in size 
and total productivity of those plants 
still existing on the land. And, the 
third is lessening of the nutritive 
value of vegetable foods produced 
upon less-fertile soils—that is, less 
minerals, less vitamin, and a depre- 
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ciation in the quality of the protein, 
fats, and carbohydrates. 

Because these changes have taken 

Jace so slowly and insidiously, it is 
dificult for the untrained observer to 
grasp their full import. Game short- 
ages presently blamed upon changing 
agricultural practices, clean farming, 
severe winter weather, predation, 
over-shooting, nesting and juvenile 
mortality, etc., can, at least partially, 
be attributed to this reduction in soil 
fertility. he elimination of the 
fencerow and the grazing of all avail- 
able ‘‘waste land” has undoubtedly 
reduced the total amount of cover on 
the modern farm, but this is probably 
of less importance than the loss of 
cover upon cultivated fields. Remem- 
ber the hip-high ragweed in wheat 
stubbles when you were a boy, the 
profusion of foxtail in the standing 
corn, and the dense weed fields of 
goldenrod, plantain, and clover that 
were permitted to lie fallow for a year 
before they were again plowed? Now 
the ragweed is sparse and seldom gets 
more than six or eight inches high, 
the corn is nearly all cut or knocked 
down and the stubble is almost weed- 
less, and there is no fallow land on 
the better farms. Even on the sub- 
marginal farms where fencerows have 
not been eliminated and cover sites 
are everywhere, there is so little rag- 
weed, so little standing corn with fox- 
tail, and so few productive fallow 
fields that game is nowhere as abund- 
ant as formerly. In the better pheas- 
ant range of South Dakota where soil 
is still deep and richly fertile, corn 
fields are a mass of weed growth and 
this cultivated land supplies all the 
food and cover requirements of the 
bird. And if the soil in Pennsylvania 
were as fertile at present as it was a 
hundred years ago, many of the 
present “ills” would be non-existent, 
and farm-game species could live 
where food and cover are profusely 
intermixed on the same land instead 
of living a “hide and seek” existence 
by daily risking their lives to move 


from a spot of cover of questionable 
value to a distant supply of natural 
food and back again. And in winter, 
a difference of a few inches in the 
height of food and cover plants often- 
times could mean the survival or non- 
survival of bobwhites. And it is 
known that a good-quality food, one 
high in nutritional value, is far more 
likely to induce a high resistance to 
cold and exposure than many of the 
“filler” foods eaten only in despera- 
tion. When soil is fertile, the birds 
not only begin the winter in better 
condition, but are much better able to 
maintain their weight and _ vigor 
throughout the season. 

It has been.mentioned before, and 
is emphasized again, that the degree 
of predatory loss is often directly pro- 
portionate to the amount of available 
escape cover, and, because the extent 
and density of this cover is so de- 
pendent upon soil fertility, it evolves 
that at least part of this predator loss 
can be indirectly ascribed to the de- 
crease of soil fertility through soil ero- 
sion. In a similar manner, nesting 
and juvenile losses are certain to in- 
crease when cover is sparse. 

Finally, hunting mortality may be 
excessive when the lack of extensive 
cover concentrates the game upon 
widely scattered, small areas which 
are hunted over and over again 
throughout the entire season. 


Predation 


The bobwhite quail is one of the 
most susceptible of all game species 
to predation. Because of its small size, 
its habits, and the palatability of its 
flesh, this bird falls prey to a host of 
enemies from the smallest hawks to 
foxes and wildcats. Nearly any of the 
common predatory species in Penn- 
sylvania, avian or mammalian, are re- 
sponsible for the death of some of 
these birds each year. The quail can 
claim none of the immunity that the 
ringneck pheasant, the wild turkey, 
or even the ruffed grouse -enjoy be- 
cause of their larger size. A sharp- 
shinned hawk, a small owl, or a half- 
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grown house cat, any one of which 
would probably attack a quail, most 
likely would completely ignore the 
larger gainaceous game birds. Many 
birds and mammals have a restricted 
list of natural enemies because of cer- 
tain peculiarities of their living habits 
—some being arboreal, some subter- 
restrial, others aquatic, some _ hiber- 
nate, etc. But, the bobwhite, whose 
life processes—nesting, roosting, feed- 
ing—are all carried out on the ground, 
is constantly harassed by nearly every 
predator capable of killing it. Even 
mice, which are the most common 
prey animal (except insects) in Penn- 
sylvania, enjoy comparative immunity 
during deep snows, but the bobwhite 
is on the surface, exposed by the 
sparsity of protective cover, weakened 
by a lack of food, and becomes, in 
consequence, more vulnerable than 
ever. 


The bobwhite’s list of natural ene- 
mies is long—most of the hawks, most 
owls, the crow, foxes, house cats, dogs, 
raccoons, weasels, minks, skunks, opos- 
sums, red squirrels, chipmunks, house 
rats, snakes, and possibly turtles, 
shrews, and even other gallinaceous 
birds (ringnecks and chickens). The 
aggregate toll taken by these hunters 
which know no season is undoubtedly 
a significant delimiting factor, and 
it might well be one of the forces 
responsible for the decline of the bob- 
white in recent years. Predation is 
known to be the immediate cause of 
failure of most releases of pen-reared 
bobwhites in Pennsylvania. 

The Cooper’s hawk—Accipiter co- 
operi. Individually, this hawk is be- 
lieved to be the quail’s worst enemy, 
particularly during the winter 
months, but, because they are not so 
abundant as some other predatory 
species, their total effect upon bob- 
white populations is believed to be 
less than that of at least two other 
animals—the foxes, considered collec- 
tively, and house cats. 

The Cooper’s hawk is relentless in 
the pursuit of its prey, and most often, 





when it has succeeded in locating a 
covey of quail, that covey is doomed, 


This bird will perch for hours cop. . 


cealed in an evergreen, or other tree, 
watching and waiting for one of the 
covey to leave the security of a brier 
patch or honeysuckle thicket. The 
moment one ventures forth, even 
though it be but a few feet, there js 
a quick swoop, a terrified squeal, and 
one less breeder for the following 
season. A Cooper’s hawk will literally 
starve a covey out of its place of con- 
cealment, and catch them up, one by 
one, as they are driven from the se. 
curity of protective cover by hunger. 
Numerous observations of “doomed 
coveys” show that the rate of decrease 
averages about two birds every three 
days, although this may vary con- 
siderably according to the amount of 
cover, the proximity of food to this 
cover, and whether the ground is bare 
or overlain with snow. 


Many farmers and outdoorsmen 
have witnessed the predatory activi- 
ties of these “blue darters,” and 
several reported the loss of entire 
coveys during the four winters of the 
study and in years previous. Some of 
these landowners had actually ob- 
served hawks in the act of killing, and 
watched the coveys they were feeding 
dwindle to nothing. During the winter 
of 1944-45, when the ground was 
covered with deep snows for several 
weeks, Studholme had the opportunity 
to verify these reports at first hand, 
for some of the coveys he had under 
observation were badly depleted or 
completely exterminated by Cooper's 
hawks. 


Many Game Commission field 
officers have had the unique exper- 
ience while releasing game-farm quail 
of having a Cooper’s hawk swoop 
from nowhere and take a newly freed 
bird while it was still on its initial 
flight. Latham, while making experi- 
mental releases during the 1944 
winter, twice had the same Cooper's 
hawk attempt to take birds, In the 
first instance, the quail had flown 
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fully ninety yards from the investi- 
gator when it saw the hawk approach- 
ing across an open field; it imme- 
diately turned and fairly raced the 
hawk right back to his feet, where 
the quail was saved by a matter of 
inches by the frantic motions of the 
observer. Another bird was purposely 
released as soon as the hawk had flown 
about 200 yards, and before the quail 
was able to fly 75 yards the hawk was 
upon it, but, at the last second, a fast 
approaching car turned the hawk 
away. During the same month a quan- 
tity of mature ringneck pheasants 
were released, and at one place a 
Cooper’s hawk plummeted down upon 
a fully-grown male and knocked it to 
the ground, amidst a cloud of feathers, 
from a height of about forty feet. 


Although 32 Cooper’s hawk 
stomachs were collected on the study 
area during the course of the Quail 
Study, most of these were taken dur- 
ing the years of quail shortage and no 
quail remains were identified in the 
stomachs. Twenty stomachs with food 
contained 21 birds—17 small _pas- 
serines, 1 grouse, 1 domestic pigeon, 
and 2 unidentified birds. The Euro- 
pean starling Sturnus vulgaris was 
found in several stomachs, and has 
become a very important buffer sbecies 
for bobwhite quail in the East. Of 282 
Cooper's hawk stomachs taken in 
Pennsylvania and analyzed by the 
Game Commission, 12 were known to 
contain bobwhite quail, although the 
49 unidentified birds in the stomachs 
would possibly raise the figure. 


Other hawks. The red-tailed hawk 
Buteo borealis and the marsh hawk 
Circus hudsonius are the only other 
hawks (except the sparrow hawk 
Falco sparverius) resident upon the 
study area (and the state as a whole) 
during the winter months in numbers 
sufficient to warrant consideration. 
Neither of these is believed to be par- 
ticularly harmful under normal con- 
ditions, but quail exposed on snow 
and weakened by low temperatures 
and lack of food may very well be 


taken by these two hawks, particularly 
if mice and other prey items are diffi- 
cult to secure. This mortality suffered 
during emergency periods may in 
some cases be merely a hastening of 
the inevitable, but, in other instances, 
these quail, if spared, might have lived 
to reproduce. The goshawk is com- 
paratively rare in south-central Penn- 
sylvania, but when it does take up 
residence in sections where quail are 
found, it can be equally as destructive 
as the Cooper’s hawk. A trapper shot 
a goshawk in immature plumage dur- 
ing the 1946-47 winter, which he be- 
lieved had already killed about ten 
of a covey of twenty quail that he had 
been observing. At least 33 bobwhites 
were contained in the stomachs of 639 
goshawks analyzed by the Game Com- 
mission. 


The discussion, thus far, has been 
confined to winter predation by hawks 
resident within the state during that 
time of the year. During spring, sum- 
mer, and fall, the total population of 
hawks, and the number of different 
species, is greatly increased. There is 
no question in the minds of the 
writers that the total mortality caused 
by the various hawks in summer ex- 
ceeds that of winter, but the per cent 
loss is probably no greater, and the 
total damage done may actually be 
less. Nesting hawks undoubtedly con- 
tribute to juvenile mortality (Latham 
1946), and cause the loss of many 
clutches of eggs by destroying the 
incubating parent. 


The stocking of pen-reared birds in 
Pennsylvania has invariably coincided 
exactly with the northward or south- 
ward migration of hawks. Mature 
quail released in April are placed in a 
strange environment at the very time 
when thousands of hawks of all kinds 
are moving across the state. Most have 
been released before the new vegeta- 
tion has become evident, and pro- 
lective cover is at a minimum for the 
year. Although it is nearly impossible 
to present accurate figures denoting 
the extent of mortality suffered by 











64 GAME NEWS 





these newly stocked quail from avian 
predators, nevertheless it is logical to 
assume that it is considerable, es- 
pecially when it was substantiated 
that comparatively incapable preda- 
tors (house cats and school children) 
were able to catch them with little 
effort. 

Similarly, the hawks return in the 
fall, and several hundred may be 
sighted following the tops and sides 
of a mountain on a good day. Over 
six hundred were counted by the 
writers in a few hours from an obser- 
vation point on a mountain in the 
study area, and this mountain attracts 
fewer numbers of migrants than some 
of the other mountains in the state. 
Also, this six hundred did not repre- 
sent all of the hawks passing on that 
particular day, because many were out 
of sight of the point of observation. 

Owls. Several owls are indigenous 
to the state and the study area. The 
great horned owl Bubo virginianus, 
by far the most destructive of the 
resident owls, is most abundant in 
the northern part of the state where 
the climate is less favorable to the 
prosperity of the bobwhite than in 
the southern part. A five dollar 
bounty is paid for this owl, and the 
annual presentation has varied be- 
tween 600 and 1,300. Langenbach 
and McDowell (1939) in analyses of 
492 great horned owl stomachs from 
owls sent in for bounty during the 
months of November through May, 
1937-38, were able to identify the re- 
mains of four quail. In the same 
stomachs there were 42 unidentified 
birds, some of which could have been 
bobwhites. Although the number of 
stomachs was satisfactory for a fair 
indication of the great horned owl- 
quail relationship, only a little more 
than fifty per cent of these were from 
“quail counties,” and the collection 
followed only one year after the most 
disastrous winter loss of quail (be- 
lieved to have exceeded ninety per 
cent) in the past fifty, or more, years. 

Errington, Hamerstrom, and 


Hamerstrom (1940) in their studies of 
great horned owl predation in the 
north-central states found quail re. 
mains in 3.7 per cent of the stomachs 
and pellets examined. In smaller lots 
representing family groups or local- 
ized areas, the percentage ran as high 
as 22 and 33 per cent. These investj- 
gators felt that the greatest mortality 
occurred when the quail population 
exceeded the carrying capacity of the 
land, but that during emergency 
periods of winter, the loss might in- 
clude more than this excess. Erring- 
ton and Hamerstrom (1936) stated 
“on our observational areas, horned 
owls have probably killed more 
winter bobwhites than all of the other 
predators combined; Cooper’s hawks 
and marsh hawks ranked a weak 
second and third -”” In Pennsyl- 
vania, this owl cannot be accused of 
such serious depredations, for, if the 
number presented for bounty repre- 
sents only 10. per cent of the total 
population, the distribution cannot 
be more than one great horned owl 
for each 4.5 square miles. 

The barred owl Strix varia is fairly 
common, but little has been recorded 


‘ concerning its food habits in Penn- 


sylvania. Only two stomachs were ob- 
tained during the Quail Study, and 
one of these contained a gray squirrel 
Sciurus carolinensis and the other a 
screech owl Otus asio. Errington and 
McDonald (1937) report finding quail 
in the stomachs and pellets of barred 
owls in Iowa. This owl and all of the 
other owls native to Pennsylvania, 
with the possible exception of the 
great horned owl, may take occasional 
bobwhites, but they probably exert 
little influence upon the abundance 
or scarcity of the bird. Barn owls 
Aluco pratincola, long-eared owls 
Asio wilsonianus, and screech owls 
were common on the study area, but 
no evidence was found that they were 
destructive to bobwhites, even though 
a large number of pellets from the 
first two species were analyzed. The 
short-eared owls Asio flammeus were 
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comparatively rare on the study area. 

The crow. The crow Corvus brachy- 
rhynchos, which is certainly the most 
abundant winged predator in Penn- 
sylvania, is accused of many misdeeds, 
not the least of which is its proclivity 
for nest robbing. In order to ascertain 
the nesting losses attributable to the 
depredations of the crow, over 700 
were shot during the nesting seasons 
of two years (1941 and 1946) and the 
contents of their stomachs examined. 
Of the 664 stomachs, only 19 con- 
tained eggs. Because of considerable 
fragmentation, bleaching, and drying, 
few of the eggs were positively iden- 
tified to species. Some were obviously 
too large or too coarse to have been 
quail eggs, but others could very well 
have been. Juvenile birds, mostly al- 
tricial kinds taken out of the nest, 
were found in 36 of the stomachs. 
As many as three were found in a 
single stomach. 

Many farmers who have reared 
chickens by the old-fashioned hen 
method have lost young chicks to 
crows. If a crow catches a hen and 
her brood some distance from the 
farm buildings, it may dart down and 
pick up a chick and fly away with it. 
Very likely the same thing happens 
with young quail or ringneck chicks, 
but the extent of this loss is nearly 
impossible to determine except by the 
analysis of many hundreds of crow 
stomachs taken during the spring and 
summer on areas where quail are 
reasonably plentiful. 

The crow is seldom considered as 
being a predator except during the 
spring and summer when its destruc- 
tion of nests and immature birds and 
mammals is well known. However, it 
was brought to the attention of the 
investigators on several occasions that, 
during periods of deep and continued 
snows when the quail become weak- 
ened from cold and lack of food, the 
crows would attack, kill, and eat an 
entire covey. This was further sub- 
stantiated by the observations of one 
of the Game Protectors in Fulton 


County. The quail mortality from this 
source was particularly pronounced 
during the 1935-36 winter, It is quite 
probable, however, that quail which 
have been reduced to a physical state 
wherein they can no longer escape 
from a crow will not survive the 
winter anyway, even if unmolested. 

The red and gray foxes—Vulpes 
fulva and Urocyon cinereoragenteus. 
Within the confines of the study area 
and probably any place in Pennsyl- 
vania where they are abundant, foxes 
are believed to be the most impor- 
tant natural enemies of the bobwhite 
quail. Of the two species, the red fox 
is probably the more destructive to 
quail, not because of a difference in 
food habits, but because of a differ- 
ence in habitat selection—the gray 
being more inclined to shun the open 
farmland where quail populations are 
greatest. 

During the first fall and winter of 
the investigation, fox stomachs were 
collected from the census area (Ful- 
ton County) as well as from Franklin 
and Cumberland Counties. At this 
time, the native bobwhite population 
in Fulton County was established at 
about 8,000 birds, or one bird for 
each 22 acres. The remains of two 
bobwhites were found in the 16 Ful- 
ton County red fox stomachs analyzed 
for this three-month period ~(Dec., 
Jan., and Feb.), and one‘ quail was 
found in 23 gray fox stomachs from 
the same county. Although the 
sampling was small and the possibil- 
ity for error, one wav or the other, 
was great, these food habits fig- 
ures would indicate that a consider- 
able share of winter mortality could 
be attributed to foxes. Since the 
1943-44 winter was quite mild, there 
is no reason to assume that these oc- 
currences were the result of the foxes 
eating birds that had died of exposure 
or starvation. Two of the quail had 
been taken about the middle of Janu- 
ary, and the third during the first 
week in February. 

Observations of quail “kills” by 
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foxes are common in Fulton County. 
Many of the farmers, trappers, and 
fox hunters who have been inter- 
viewed during the course of the in- 
vestigation have seen the unmistak- 
able evidence of this predation in the 
snow. Following are a few typical ex- 
amples: James A. Mellott, while fol- 
lowing the tracks of a red fox (the 
fox was later started and chased by 
the hounds) on January 22, 1944, saw 
in the snow where this fox had killed 
five quail during the previous night— 
two from the first covey, two from the 
second, and one from the third. 
William Ritz, who traps a goodly 
number of foxes each year, has ob- 
served several instances where foxes 
have killed quail in the snow. He re- 
ports at least three killed from one 
covey at one time. During the late 
fall and early winter of 1944-45, prior 
to the deep snows of January and 
February which caused a go per cent 
mortality of bobwhites, he examined 
the stomach contents of his trapped 
foxes and reported finding quail re- 
mains in several of them. Although 
this man is not qualified to carry out 
food habits research on a technical 
basis, nevertheless his years of ex- 
perience in hunting and trapping 
enable him to recognize a quail if a 
good portion of it still remained in 
the stomach. A Fulton County farmer 
reported having a fox, in one night, 
kill all but three of a sizeable covey 
which he had been feeding for several 
weeks. This was nearly exactly dupli- 
cated at another farm. 

After the severe loss of the 1944-45 
winter, no fox stomachs were col- 
lected in Fulton County, because the 
quail-acreage ratio for the 1945-46 
and 1946-47 winters was about one 
bird for each 320 acres, and it was 
felt that little would be gained by 
further food habits studies when bob- 
whites were so few. In fact, there were 
probably more foxes in Fulton 
County during these two winters than 
there were quail. 





As was pointed out in the discus. 
sion of the results of pen-reared quail 
releases, probably foxes account for a 
great many newly stocked birds. This 
was most forcefully demonstrated 
when the investigators checked the 
survival of the 1,000 spring-released 
quail. Although no fox stomachs were 
secured at this time and no den 
studies made, it was interesting to 
note that no sight or whistle records 
were received from areas where coveys 
were released in the near vicinity of 
fox dens. These den areas were lo 
cated later from the activities of fox 
families, particularly where poultry — 
damage was pronounced. In this con: 
nection, Wilson (1946) found two 
quail in 10 gray fox stomachs from | 
the Woodmont Rod and Gun Club 
grounds in Maryland which is located 
a very short distance across the state 
line from the Fulton County census 
area. Three hundred propagated 
quail had been stocked on the club 
grounds in September, and the foxes 
had been trapped on the same prop- 
erty from October to March of the 
same year. Twenty-two red _ foxes 
taken during the same time contained 
no quail. The trapper believed that 
nearly all of the goo quail had been 
lost within a month after release, 
principally as a result of fox preda- 
tion. 

Mitchell (1941) in searching- for 
food items around 26 red fox dens 
during the spring and summer of 
1939 in west-central Ohio found the 
remains of 62 animals of which 5 were 
bobwhites. 

House cat—Felis domesticus. The 
house cat population for the study 
area will easily exceed one animal 
per farm, which means that a sizeable 
number of potential killers are, at all 
times, preying upon the resident wild- 
life at every opportunity. Its preda- 
tion on quail would be far less severe 
if it were not for this bird’s habit of 
coming to the farm buildings for food 
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during periods of deep snow. Easily 
forty per cent of all coveys in Fulton 
County, at one time or another, came 
to farm buildings for food during the 
1948-44 open winter. During severe 
winters the influx is even more pro- 
nounced. These coveys feed out of the 
pig troughs, around the straw stacks, 
and even roost in the wagon sheds in 
many instances. It is during these 
visits that the house cat is able to 
prey most effectively upon the bob- 
whites. 

Although the 37 house cat stomachs 
collected during the study contained 
no quail, one was shot while stalking 
a covey, and many reports were re- 









PGC Photo by Latham 
The roving house cat—exceeded only by the Cooper’s hawk and the fox as a quail predator. 


ceived concerning this feline’s ill- 
effects upon them. Of nine nests de- 
stroyed by predators during the sum- 
mer of 1944, house cats were respon- 
sible for the loss of three by killing 
the incubating female. Similarly, in 
1946 another hen was killed upon the 
nest by a house cat and the setting 
lost. Beside the large numbers of ma- 
ture prey killed by this animal, count- 
less immature birds and rabbits are 
taken during the spring and summer. 

Of eight quail released by the 
senior author in Chester County in 
the spring of 1942, two were taken 
from the stomach of a stray house cat 
killed at the site of the release just 
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two days after the birds had been 
stocked. 

The house cat is no match for the 
Cooper's hawk in its individual capa- 
bility for killing quail, but the cat so 
far outnumbers the hawk on the study 
area, and in the state, that it easily 
becomes next most important to the 
fox in its quail killing achievements. 

Mink—Mustela vison. The only in- 
formation received during the course 
of the study concerning the possibility 
of minks killing quail was one record 
from a reliable trapper who followed 
the tracks of a large mink for a short 
distance in the snow during mid- 
winter (1947) and saw where it had 
killed one quail and three rabbits. 
It had eaten a good part of the quail, 
a little of the first rabbit, but prac- 
tically none of the final two rabbits. 

Other terrestrial predators. Weasels, 
skunks, opossums, raccoons, snakes, 
and other ground predators are all 
believed to exact some toll from the 
numbers of quail, or their eggs, at 
some season of the year. However, 
probably none of these, when occur- 
ring in reasonable numbers, is cap- 
able of controlling bobwhite quail 
populations. 


Hunting Pressure 


Bennitt and Nagel (1937) estimated 
that the hunters killed fifty per cent 
of the fall quail population each year 
in Missouri. During years of abund- 
ance, the annual kill of bobwhites in 
Pennsylvania might reach forty to 
fifty per cent, but during low years 
hunting mortality probably falls to a 
twenty to thirty per cent level. The 
tendency of the average hunter, and 
an admirable one, is to “leave them 
alone” when quail become scarce in 
the hope that recovery will be 
speeded. This commendable attitude 
of the Pennsylvania sportsman indi- 
cates a realization of the necessity for 
preserving an adequate breeding stock 
and a willingness to forego a limited 
amount of shooting for one or more 
years to insure the perpetuation of 


J a 
the sport in the future. Because of 
this inclination of the hunters to 
spare the quail during periods of de. 
pression, it is believed that hunting 
is not, at present, a potent factor in 
the prosperity of the bobwhite. Hoy. 
ever, there is reason to believe that 
this kill, even though greatly reduced, 
could be partially responsible for a 
slow rate of recovery from severe 
winter losses. It might, therefore, be 
a sound management policy to close 
the quail season for one year follow. 
ing each winter of unusual severity, 
i.e., 1935-36 and 1944-45. The annual 
kill for the fall of 1936 was 105,240, 
and in 1945 it was 12,014. If only one. 
third of these had survived until 
spring, it would have meant several 
thousand more, good-quality native 
breeders for reproduction. Sometimes 
a ten to twenty per cent variance in 
the breeding population can mean 
the difference between a slow, strug: 
gling recovery and a rapid rebound. 

On the Fulton County census area 
hunting of bobwhites is even more 
restricted and limited than in most 
other parts of the state. The feeling 
of the native landowners is that the 
bird is decidedly beneficial in the con- 
trol of injurious insects and is “hardly 
worth a nickel shell anyway.” For 
these reasons, probably ninety-five per 
cent of the farmer-landowners profess 
that they never have killed any bob- 
whites and do not permit others to 
kill any. The almost universal answer 
to a request for permission to hunt is 
“You can shoot any other game, but 
leave my quail alone.” This attitude 
of the Fulton County farmers aided 
in the evaluation of the releases of 
artificially-propagated quail because it 
nearly eliminated hunting as a serious 
mortality factor. If the stocked quail 
could not succeed even in the absence 
of this pressure which might ordi- 
narily be expected to take a twenty 
to forty per cent toll, then it is prob- 
able that, if the hunting had _ been 
normal, their existence would have 
been even more ephemeral. 
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MANAGEMENT 


Successful management of the bob- 
white quail is attended by nearly end- 
less complexities of plant and animal 
relationships. The proper interpreta- 
tion of this ecology and its applica- 
tion in the field requires more than a 
superficial understanding of these in- 
tricate associations. For instance, pre- 
dation may be important as a deci- 
mating factor under certain condi- 
tions, and predator control might 
seem to be the obvious course to fol- 
low in an attempt to reduce this loss. 
However, as much, or more, might be 
accomplished by providing protective 
cover in the right places, and thereby 
eliminating the necessity for this ex- 
pensive and nearly continuous con- 
trol. Similarly, if more and better 

uality food were available in winter, 
the quail would be stronger, more 
alert, and consequently better able to 
€scape their natural enemies. 


Thus the provision of food and 
cover of the right kinds, in the right 
quantities, and in the right places 


NEGATIVE 
RESTOCKING 


Ineffectiveness 


_For some years prior to the incep- 
tion of the Quail Study, there had 
existed a growing suspicion that the 
quail stocking program was not ac- 
complishing the desired results in 
Pennsylvania. Obvious gains were 


(relationship or proximity to each 
other) might eliminate the necessity 
for predator control, emergency 
winter feeding, artificial propagation 
and restocking, restricted seasons and 
bag limits, trapping birds and hold- 
ing them in captivity over the winter, 
and other management practices com- 
monly used at present and in the past. 
The restoration or actual placement 
of this food and cover can be accom- 
plished in two ways: (1) by increasing 
soil fertility through the application 
of soil conservation principles, and 
(2) by planting food and cover where 
needed upon lands not utilized for 
agricultural or silvicultural purposes. 
Neither restorative measure can show 
immediate results, but their value'lies 
in their efficiency and comparative 
permanency. 

Each of the various management 
possibilities, both negative and posi- 
tive will be discussed, and an attempt 
made to evaluate each in its relation 
to bobwhite quail production. 


PRACTICES 


difficult to detect even after large-scale 
plantings, and recoveries from winter 
loss were exceedingly slow even 
though 10,000 pairs, or more, were 
liberated during some years. The find- 
ings of the Quail Study have demon- 
strated the ineffectiveness of stocking 
pen-reared quail upon areas which 
offer an environment similar to that 
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found over much of the state. The 
reader will notice that the above state- 
ment has been qualified in two ways. 
This was intentional, because it may 
be entirely possible that a bird of 
higher quality—one possessing greater 
resistance to cold and hunger and one 
better able to escape its natural 
enemies—might succeed where the 
present stock has failed repeatedly. 
And, this same pen-reared bird, which 
appears to be unable to adapt itself 
to an environment typical of most of 
Pennsylvania, might prosper where 
the climate was less severe, where food 
was nearly constantly available, and 
where predation was less acute. 

That little is gained from these 
quail releases was forcibly demon- 
strated by research conducted in three 
counties of the study area. During the 
first two years of the Quail Study, the 
releases and subsequent investigations 
were carried out in the conventional 
manner—that is, the birds were liber- 
ated in small numbers upon compara- 
tively small, carefully chosen areas, 
and an attempt was made to ascertain 
the success or failure of each planting. 
Field reconnaissance with bird dogs, 
banding, trapping, questioning land- 
owners, and other methods were used 
for this purpose, but too often the 
fate of the release was never deter- 
mined, and, of those which were suc- 
cessfully studied, the total results 
were too meagre to permit the for- 
mation of positive conclusions. For 
this reason it was decided to use an 
area of sufficient size and birds in 
sufficient numbers to establish indis- 
putably the value or lack of value of 
quail stocking in Pennsylvania. 

The area chosen, and one admir- 
ably suited for the purpose, was Ful- 
ton County in its entirety—over 400 
square miles of some of the best quail 
range in the state. This county is 
separated from the two counties lying 
to the east and west by high mountain 
ranges which extend the full length 
of the boundaries. ‘Two more of these 
north and south mountains running 





through the interior separate Fulton 
County into three parts, each isolated 
from the other by the nearly un. 
broken mountains upon each side 
(Figure 7). By subtracting the up. 
usable range as represented by the 
wooded parts of the mountains, the 
two outer divisions each contained 
about 75 square miles and the middle 
division about 125 square miles of 
tential quail habitat. The three ex. 
perimental divisions were much alike 
In every respect, except area, and the 
census for the peak year of 1943-44 
showed a marked similarity in the 
numbers of quail produced per 100 
acres. With this equitable beginning, 
the first division was stocked with 500 
pairs of pen-reared quail (adults) in 
April; the second division received no 
supplement; and 500 pairs of 12 to 14 
week-old bobwhites were released in 
the third division in September. A 
county-wide census made just prior 
to the April release showed 18 native 
coveys in Division 1, 31 coveys in 
Division 2, and 18 in Division 3. Since 
the middle division had a greater area 
than either of the other two, the start- 
ing population, computed upon an 
acreage basis, was very nearly equal. 
Division 1, At the end of one year, 
the March-April census revealed the 
presence of 18 coveys, only 11 of 
which were designated as positive, in 
this division even though the 1,000 
stocked birds had had one full season 
to reproduce. It was obvious soon 
after the release was made that the 
newly planted birds were suffering 
pronounced mortality. The evidence 
would indicate that at least 70 per 
cent of these quail had died or were 
killed within the first month after re- 
lease. Some few appeared to have died 
of internal ailments of one kind or 
another and an occasional one was 
probably killed accidentally, but by 
far the greatest proportion of them 
were believed to have been killed and 
eaten by the several kinds of preda- 
tors common to the region. The house 
cat was probably responsible for a 
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good share of the loss, because many 
of the quail travelled to the nearest 
farm buildings within a short time 
after release. One farmer reported 
that his neighbor’s cat had caught 
and killed nine of the ten birds put 
down on his farm. Many other land- 
owners reported: having the quail 
visiting their farm buildings and even 
staying inside of sheds or pig pens 
for several days. This unfortunate 
idiosyncracy of pen-reared quail 
which have been held captive for 
many months gives the house cat 
ample opportunity to account for 
many potential breeders. It was 
significant that most of the farmers 
who reported quail coming to their 
buildings within a few days after re- 
lease usually saw only small groups of 
four to six birds which were probably 


PGC Photo by Latham 
There was a growing suspicion that the quail stocking program was not accomplishing 
the desired results. 


the survivors of the ten-bird releases. 

Wild predators, particularly foxes 
and hawks, are almost immediately 
attracted to coveys of newly released 
bobwhites by their nearly incessant 
calling and twittering.. These sounds 
carry long distances, and the various 
enemies of the bobwhite respond 
quickly to this invitation for dinner. 
It is not uncommon for a Cooper's 
hawk to catch a quail while it is on 
its initial flight following release, and 
they certainly must be easy prey for 
most any of the hawks as they go un- 
concernedly about their feeding. That 
foxes will respond to mouse squeaks, 
rabbit squalls, and the distress calls of 
many birds is well known, -particu- 
larly when the parent foxes are feed- 
ing their young in the spring. It is 
simply common sense to assume that 
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pen-reared quail which cannot escape 
a house cat have little chance against 
the swift, deadly attack of a fox. Al- 
though not based upon direct evi- 
dence, it was noted that releases made 
in the near vicinity of active fox dens 
were apparently lost very quickly, for 
no sight or whistle records were re- 
ceived for,any of them. Most extra- 
ordinary of all the causes of mortality 
was that of schoolboys stoning a part 
of one covey to death. These same 
boys managed to catch others with 
their hands, and carried them home 
in their lunch pails. If the rehabilita- 
tion of the bobwhite is to depend 
upon stock of this kind, it would ap- 
pear that all predators (and probably 
schoolboys) will have to be elimi- 
nated! 

This release area was checked regu- 
larly by the two investigators during 
the spring and summer, mostly 
through farmer contacts, and only 
one active nest was found. About six 
other nests or broods were reported, 
and at least one of these nests was 
destroyed. The female incubating 
upon the one active nest, when ap- 
proached, would leave the nest and 
attack the intruder, picking his feet 
or hands. When the eggs hatched, 
she departed with six chicks and left 
eight pipped eggs in the nest which 
probably would have hatched in a 
short while had she remained on the 
nest. The only other nest actually ob- 
served was in a hay meadow, and, 
when it was exposed by the haying 
operations, a house cat killed the in- 
cubating female after she had re- 
turned to the nest. Although there 
was an occasional successful hatching, 
there appeared to be almost no sur- 
vival from these. 

Of the 1,000 banded birds released 
in the spring, there was not a single 
band returned from the fall hunting 
season. Although not absolutely con- 
clusive, this would at least indicate 
a very low survival. Only one band 
has ever been received from this plant- 
ing, and it was taken from a bird 





which had died in a farmer's garden a 
few days after release. 


The spring census of 1947, when 
compared with that of 1946, disclosed 
some interesting facts. First of all, in 
spite of the saturation release of 500 
pairs of quail, at the end of one year 
there were exactly the same number 
of resident coveys as there were prior 
to this planting, and seven of the 18 
were classified as uncertain in 1947 
while only 3 of the 18 were uncertain 
in 1946. Secondly, 7 of the 18 coveys 
of 1947 were found upon exactly the 
same covey range as 7 of the previous 
year, and 6 more were within a half 
mile of covey ranges occupied in 1946 
(Figure 7). Only 5 coveys, all classed 
as questionable, were isolated and 
might or might not represent survival 
from the spring stocking. The ques- 
tionable coveys were all small, averag- 
ing about 8 birds. 

Division 2. The middle division 
which received no artificial supple- 
ment during 1946, increased from 31 
to 37 coveys from one spring census 
to the next. Although these six coveys 
represented only a 20 per cent gain, 
nevertheless it did show that the so- 
called native stock was able to main- 
tain its numbers over a year during 
which nearly all of the 2,000 pen- 
reared birds were lost. However, the 
fact that these quail did not show a 
material gain would indicate that 
even they were of inferior quality— 
another substantiation of the “pollu- 
tion theory.” 

During the questioning of land- 
owners in this division, many stated 
that they had seen coveys in the fall, 
and occasionally into the early winter, 
but had not seen any quail through- 
out the late winter or early spring. 
The commonness of this statement 
would imply that there was a satis- 
factory reproduction from the surviv- 
ing stock of the winter before, but 
that nearly all of this number, or its 
equivalent, was lost as juveniles and 
adults, apparently before the crucial 
tests of mid-winter began. And, be- 
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FIGURE 7. 
PENNSYLVANIA GAME COMMISSION 


THE RESULTS OF A 2000-BIRD 

EXPERIMENTAL RELEASE OF PEN- 
REARED BOBWHITES IN FULTON 
COUNTY, PENNSYLVANIA. 
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cause the native birds in the other 
two divisions failed to show an in- 
crease, it can be assumed with a 
reasonable degree of certainty that a 
similar history was typical of the en- 
tire county and probably the whole 
state. 

Division 3. The 1,000 quail released 
in September were about 12 to 14 
weeks old, and were distributed in 
coveys of 20 birds each. Several of 
these coveys were located and ob- 
served during October, and it ap- 
peared from this reconnaissance that 
the survival until the opening of the 
hunting season on November 1 was 


fairly good. The number and size of 
coveys located would indicate about 
a 6o per cent survival for the first six 
or seven weeks after release. As in 
Division 1, shooting was negligible in 
this division except for one small 
area where 5 were killed by the in- 
vestigators and a few more by persons 
residing without the county. Al- 
though it is definitely known that 
some birds were killed, only two 
bands were returned, both by a 
keenly interested cooperator.,He had 
caught one quail in a trap set for 
minks, and his son had shot the other 
during the open season. 











PGC Photo by Cady 
With good breeding stock, plenty of food and cover, and proper management quail 
should furnish sport for Pennsylvania’s hunters without resorting to expensive stocking. 
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The spring census for 1947 revealed 
17 certain and 2 doubtful coveys. 
This was an increase of one covey 
over the total number for the pre- 
vious year. Unlike Division 1 which 
showed practically no survival, if any, 
from the 1,000 bird release, 5 of the 
positive coveys and the 2 uncertain 
ones in Division 3 were believed to be 
composed of stocked birds. The covey 
ranges occupied by the other 12 were 
closely identical to active ranges of 
the year before. If these 7 coveys were 
assumed to be composed entirely of 
stocked birds, the maximum survival 
over winter would be less than 10 
per cent. The principal cause of 
mortality from fall to spring was be- 
lieved to be predation, although the 
only proof that could be offered was 
that few existing coveys were reported 
by the farmer contacts in late Decem- 
ber and early January, even before 
any heavy snowfalls had occurred. 

County-wide. During the ten-year 
period following the~1935-36 winter, 
6,385 pen-reared bobwhites have been 
released in Fulton County alone. 
Even with an insignificant amount of 
hunting pressure during these years, 
there were only about 750 quail 
resident to the county when the 
spring census was made during March 
and April, 1947. 


High Cost for. Results Obtained 


Since the functions of the Game 
Commission are financed by the li- 
cense fees contributed by the hunters 
of the state, it is the obligation of that 
Commission to utilize the money in 
the most efficient’ manner—to_pro- 
duce the greatest amount of game and 
recreation possible for each dollar ex- 
pended. Naturally, it is difficult to 
predetermine which management pro- 
cedures will produce the most for the 
least money, and many times this can 
only be discovered through the actual 
application of several practices and 
the comparison of the results and 
costs of each. 


Once a small game species is estab- 
lished, artificial stocking cannot be 
considered practical unless these birds 
or mammals, through natural prop- 
agation, increase their numbers sub- 
stantially befor€ the hunting season. 
That is, if a thousand quail released 
in the spring would provide five thou- 
sand, or even three thousand, birds 
lor fall shooting, the expenditure for 
this stock probably could be con- 
sidered profitable management. But, 
since it was found that these pen- 
reared quail fail to reproduce, and 
most of them do not survive the 
spring and summer, this can only be 
considered impractical and_ illogical 
management. 

Likewise the release of large num- 
bers of bobwhites in the fall for gun 
fodder, even if all live to provide 
recreation for the hunters, cannot be 
recommended, for the cost of a single 
quail for this purpose exceeds in 
amount the money received from the 
sale of one hunting license ($2.00). 
Such a program, if adopted in pref- 
erence to all other management prac- 
tices, could not provide directly even 
one quail for each license holder in 
the state, even if the stocking of all 
other game species were discontinued. 

If reproduction and survival from 
spring planting is negligible, money 
spent for this purpose is almost en- 
tirely wasted, and, if the mortality of 
fall-released quail prior to the hunt- 
ing season is about 40 per cent, then 
the cost of birds living to supply 
recreation is actually about $3.35 in- 
stead of the initial $2.00 (based upon 


1945 costs). 
Stocking Unnecessary 


The fecundity of the bobwhite is 
well known, and as many as 12 to 
5, or more, chicks may be hatched 
by a single pair. This reproductive 
ability is such that, if environmental 
conditions are suitable, quail are able 
to increase rapidly from lows follow- 
ing severe winters, or to maintain 
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themselves in abundance year after 
year in spite of reasonable hunting 
mortality and moderate predation. 
Since its remarkable fecundity and 
powers of recovery have been demon- 
strated so many times, that should be 
proof enough that stocking artificially 
reared birds is unnecessary. If the 
environment is uncongenial, and the 
resident wild quail are not increasing 
at the expected rate, or are not main- 
taining themselves at a satisfactory 
level, then the addition of pen-reared 
birds is likely to contribute little to 
the prosperity of the species, and, in 
fact, may aggravate an already in- 
secure existence by disturbing a 
delicately balanced ecological associa- 
tion. 

If the money expended for prop- 
agation and purchase of pen-reared 
quail were utilized for habitat im- 
provement, it would probably benefit 
quail, as well as other game, to a far 
greater degree. 


DANGERS OF RESTOCKING WITH 
PEN-REARED QUAIL 


Disease 


Pen-reared quail are commonly be- 
set by a variety of parasites and con- 
tagious diseases. If these birds are re- 
leased in the field and associate closely 
with wild bobwhites, it is not unlikely 
that these ailments might be com- 
municated. And, even if there is no 
direct contact, the over-lapping of 
covey ranges could cause infection or 
infestation of healthy wild birds if the 
land had been contaminated pre- 
viously by the droppings of diseased 
birds. The greatest danger comes with 
spring liberations when pairing be- 
gins almost immediately. There is 
much cross-mating between wild quail 
and the stocked birds, and_ the 
chances for transferring disease from 
the infected parent to the off-spring 
are excellent. And once a disease, such 
as Quail’s Disease, is firmly estab- 
lished over a region, or over a state, 
it may be extremely difficult to eradi- 


a, 
cate. Quail’s Disease has been a cop. 
stant scourge to game farm operators 
for the past several years, and hea 
mortality may be suffered with ever 
increasing regularity. Even where 
quail are reared upon wire, it can be 
disastrous, Is it not conceivable that, 
once started, this disease could play 
a significant role in the survival of 
the species? 

As early as 1915, Kalbfus (1915) 
mentions that many of the quail im. 
ported from Mexico were dying with 
coccidiosis during transit and before 
release. 


Ill-effects of Hybridization 


This second danger, which, like 
disease, is an ever-present possibility 
when artificially-reared or imported 
game is released upon areas already 
occupied by wild animals of the same 
species, has been discussed in detail 
in Section 1. Hybridization may cause 
a degeneracy in vitality, hardiness, 
wildness, protective instincts, or any 
other of the characteristics so valuable 
to wild game, and the propagation 
and release of certain game animals 
could be contributing directly to the 
decline, rather than the prosperity, 
of the species. 


TRAPPING QUAIL IN WINTER AND 
HOLDING FOR SPRING RELEASE 


An act of the legislature in 1897 
legalized this procedure, and for the 
next twenty, or more, years this prac: 
tice was quite popular and wide- 
spread. Many of the older quail 
hunters still insist that their “good 
hunting” of those years was almost 
entirely the result of this management 
effort. However, there was never any 
scientific evaluation of the results of 
this work, and it is likely that the 
total population was little affected 
by these comparatively few breeders 
which might have survived in the 
wild anyway had they not been 
trapped. 

A limited amount of this work was 
attempted during the 1944-45 winter. 
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Only 26 quail were trapped, even 
though considerable effort was ex- 
pended. Of the 26 birds, g were 
killed by a house cat while still in 
the trap, 3 which entered the trap 
after it had been inspected just be- 
fore dark were frozen in the morning, 
g more were injured and died while 
being held captive over the winter 
and one cock was killed by the other 
cocks in late March. The remaining 
10 were released in early April in 
groups of 6 and 4 on the same land 
where they were originally trapped. 
The group of 6 were checked regu- 
larly for the next few weeks, and the 
numbers gradually dwindled until 
none could any longer be found, and 
no coveys were found upon that area 
during the fall and winter nor at the 
time of the regular spring census of 
the next year. The group of 4 ap- 
peared to be equally unsuccessful, for 
no nesting birds or coveys were re- 
ported for that immediate vicinity. 
It is the opinion of the writers that 
this management procedure is both 
costly and ineffective, and, even if 
practiced extensively, its value as a 
restorative measure is exceedingly 
questionable. Beside all the possible 
causes of mortality indicated above, 
this period of confinement tends to 
reduce quickly the inherent qualities 
of self-preservation, and the quails’ 
chances for survival after release are 
considerably lessened. And, it seems 
more sensible to attempt to build up 
the quality of the stock than to spend 
much time and effort pampering a 
“hothouse variety” of dubious value. 


CLOSE SEASONS 


It has been pointed out that dur- 
ing periods of quail scarcity the aver- 
age Pennsylvania hunter is far-sighted 
enough to realize that it is unwise to 
decimate further the few remaining 
birds, and he is willing to forego his 
sport until once more the quail are 
abundant enough to warrant shoot- 
ing. Because of this recognition of 
“shortage years” and this voluntary 


self-denial on the part of the hunter, 
it is believed that close seasons would 
be of little value to recuperating bob- 
white populations, and that a series of 
these might lead the way to the place- 
ment of the bobwhite on the “song- 
bird list.” 


There is one possible exception to 
this rule. Following severe winter 
losses as were suffered during the 
1935-36 and 1944-45 winters, it would 
probably be good management to pro- 
tect the quail for one season to save 
every possible breeder for a quicker 
recovery and to impress upon the 
hunters that the bobwhite had just 
undergone another crisis. 


DISPERSAL BY SHOOTING TO 
PREVENT INBREEDING 


It has long been an accepted policy 
or “must” among quail hunters that 
quail coveys should be shot into and 
scattered during the fall or the family 
group would remain intact over the 
winter and inbreeding would result 
the following spring. There are at 
least two fallacies in this conception. 
In the first place it has been estab- 
lished that degenerate inbreeding 
does not exist in wild species from 
sound stock, so that even if the family 
group did remain together no partic- 
ular ill-effects should become mani- 
fest. And secondly, the work of Stod- 
dard (1931) and others has shown 
that rarely, except when coveys are 
widely-spaced or isolated, do family 
groups remain intact as such through- 
out the winter. Stoddard states: ““The 
banding work proves that late in the 
summer and in fall quail coveys may 
be composed of one to three pairs of 
adults and their surviving young, 
with the addition frequently of one 
to several unmated cocks, or of pairs 
that failed to bring off broods. Young 
bobwhites that get lost from their 
own covey readily take up with an- 
other . . . In general, the preater 
the quail abundance, the more mixed 
is the relationship of birds composing 
the coveys . . . Though there is some 
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joining together of surviving mem- 
bers of coveys all during the winter, 
this is most pronounced from mid- 
winter to pairing-off time . . . It is 
an interesting circumstance, and one 
that has misled many sportsmen, that 
over. ground where most of the pre- 
ceding season’s increase has disap- 
peared through shooting and the at- 
tacks of natural enemies, the spring 
coveys should average as large as or 
larger than those of the fall. It is 
evident that the average late April 





covey is composed of the survivin 
members of various families of the 
preceding season. These combina. 
tions, in connection with the move. 
ments of individual birds, as learned 
through banding, furnish food for 
thought for those who fear for the 
future of the quail because of a su 

posed danger of close inbreeding,” 
The observations of Leopold (1939) 
and Errington (1936), as well as those 
of the present study, bear out Stod- 
dard’s findings in the South. 


POSITIVE PRACTICES 


INCREASING SOIL FERTILITY 
THROUGH SOIL CONSERVA- 
TION PRACTICES 


It is beyond the scope of this paper 
to offer specific instructions for the 
conservation and restoration of the 
soil. The services of trained personnel 
are, or will be, available to any land- 
owner wishing to adopt the program 
recommended by the Soil Conserva- 
tion Service. Also, much written ma- 
terial is now available from the Serv- 
ice, and other sources, describing the 
various land-use practices which re- 
duce erosion and increase fertility. 
Thus, since the ill-effects of soil 
erosion have been described already, 
this discussion will be devoted only 
to a general resume of the benefits 
derived from the prevention of ero- 
sion and the resulting increased pro- 
ductivity of the soil. 


When speaking of farm manage- 
ment and land utilization, the use of 
the trite expression “What was good 
enough for Grandpa is good enough 
for me,” marks a man as being either 
stubborn, narrow-minded, or just 
plain unintelligent, because it was 
Grandpa and many more like him 
who, because of their unscientific 
agricultural practices, caused the 
abandonment of many millions of 
acres of farm land and a needless re- 
duction in the total productivity of 
most farms still in operation. 





Game crops are directly, or in- 
directly, dependent upon the vegeta- 
tion produced on the land, and this 
plant life, in turn, is dependent upon 
the soil. Good soil produces cover of 
greater height and greater density. 
It produces food in greater quantity 
and of better quality. Land from 
which the soil has been removed by 
erosion is likely to support fewer 
plants and fewer animals. Therefore, 
it is only sensible for any person in- 
terested in cropping the land to sup- 
port a program to conserve and re- 
store the soil. And, luckily for the 
hunter, when the yield of agricultural 
crops is increased, game crops in- 
crease in proportion, Everyone bene- 
fits from the conservation and restora- 
tion of this basic resource. 


INCREASING THE AMOUNT OF 
WINTER FOOD AND COVER 


After many years of the “trial and 
error’ method during which time a 
number of different management 
“cure-alls” have been tried, including 
the refuge system, artificial propaga- 
tion, the introduction of exotic 
species, controlled hunting, planting 
food patches, and others, most wild- 
life workers now agree that the provi- 
sion or restoration of proper habitat 
is the most productive, from a prac 
tical standpoint, of all known man- 
agement procedures. | Gabrielson 
(1946) explaining the merits of this 
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latest management concept said: “The 
development of suitable environment 
has demonstrated that this method 
will produce more game and fish an- 
nually ata cheaper unit cost than any 
other method yet found. It is nature’s 
way of producing wildlife and it has 
the enormous additional advantage 
of fitting in well with the vitally im- 
portant program of soil conservation 
and management.” His suggestions 
for quail management were: “ ; 
I'd spend my first money and efforts 
in providing the necessary living con- 
ditions over as large an area as the 
character of the land and its other 
uses would permit. This would be 
the sensible thing for two reasons: 
First, that with little or no annual 
expense, these suitable sites would 


produce and shelter a new crop of 
quail each year while others were be- 
ing developed; and secondly, they 
would provide the cheapest birds over 
a term of years. Once the maximum 
suitable cover and food had been at- 
tained, I’d spend annually the neces- 
sary money to keep it in top condi- 
tion, in order to get the continuing 
benefit of this natural production.” 
The restoration of suitable habitat, 
like the restoration of soil fertility, 
is so desirable because of its compara- 
tive permanency and its continuing 
productivity. So many management 
practices are, at best, only seasonal 
in their benefits, and many times the 
efforts are nearly completely wasted. 
Artificial propagation and restocking, 
too often, yields nothing for the 


Every inch of unused space must be made to produce game cover. 


PGC Photo by Latham 
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hunter’s recreation in the fall. 
Refuges are of no value if the sur- 
rounding area offers unsuitable 
habitat for game. If food and cover 
requirements are lacking, no amount 
of sanctuaries will aid in the produc- 
tion of wildlife crops. The introduc- 
tion of exotic species to lands which 
cannot support native game crops is 
almost sure to fail. Restricted seasons 
and controlled hunting may decrease 
the amount of game killed but does 
little toward increasing the game 
crop. The annual food plot provides 
forage in late summer and early fall 
when there is already an abundance 
of natural foods, but most of these 
patches fail nearly completely in 
mid-winter when much of the natural 
food is unobtainable and when 
nourishment is need most. Winter 
feeding is an emergency measure 
necessitated by the lack of proper 
habitat. The need for predator con- 
trol is chiefly caused by a sparsity of 
protective cover and inaccessible food 
supplies. 

On the other hand, a program for 
the restoration and preservation of 
proper living conditions for wildlife, 
even though its benefits may not be 
obvious the first one or two years, 
will produce a greater amount of 
game over a greater period of time 
than any of the other regularly used 
management practices, and has the 
additional advantage of eliminating 
the necessity for most other manage- 
ment costs and efforts. 

Studies concerning the proper man- 
agement of the land for bobwhites 
have been made in several states and 
the findings reported: Stoddard 
(1931) in Georgia and Florida; Wil- 
son and Vaughn (1944) in Maryland; 
Lehmann (1937) in Texas; Errington 
and Hamerstrom (1936) in Iowa; and 
many other, smaller-scale studies in 
other states. In general, the needs are 
much the same whether in the north 
or in the south, but different cover 
and food plants are utilized in each 











new geographical region to accom. 
plish the same end. Pennsylvania, and 
other states on the northern fringe of — 
the bobwhite range, cannot rely upon 
many of the lespedezas and other wild ~ 
and domesticated legumes so valuable © 
as food farther south. But in the past — 
and at present, the wild foods native ~ 
to these northern states have, and are, ~ 
maintaining quail populations. And 
it is only reasonable to believe that, @ 
if these native foods are made more § 
available to bobwhites, both in quan- 7 
tity and by a wider dispersal, that 4 
much of the present inadequacies of ~ 
nutrition would disappear. In like 7 
manner, if patches of cover of satis: % 
factory composition are provided ad- — 
jacent to food supplies, the holding 
capacity of the range should be greatly 
enhanced for bobwhites and for other 
game species as well. 





























































































































By Planting Annuals 


The annual food plot, as has been 
planted in Pennsylvania eight to ten’ 
years ago, has failed to accomplish 
the anticipated results. This was prin- 
cipally because they supplied food 
at the time when natural foods were 
abundant and offered nothing in mid- 
winter when nourishment is likely to 
be needed desperately. Most of these 
feed patches, which contained a mix- 
ture of millets, sorghums, broom corn, 
Kafhr corn, and other grains, were 
completely cleaned by song birds, 
game birds, and rodents by mid- 
December. It is likely that plots of 
standing field corn, if weedy or un- 
der-sown with some small grain such 
as buckwheat or soybeans, would pro- 
vide food throughout the winter, but 
the cost of plowing, planting, and 
cultivating is high. In any case, the 
planting of annual feed patches is be- 
lieved to be less effective for bob- 
white production than the more 
permanent plantings of food-produc- 
ing and cover-producing perennials. 



































By Planting Perennials 
Most hunters have what they call 





their “best spots.” On these they find 
game year after year, and usually in 
good abundance. What biological fac- 
tors make these areas better for wild- 
life than others nearby? In most cases, 
the answer is obvious to the trained 
eye of the game manager, and per- 
haps even to the observant hunter. 
Through deductive reasoning, one 
might say that if the flora were repro- 
duced upon a non-productive area 
nearly exactly as it exists upon 
these “game islands” it would be 
reasonable to expect that this new 
area would produce game in reason- 
able quantity. 

Working on this theory, a study 
was made of the various occupied 
covey ranges in the three counties 
during the 1945-46 and 1946-47 win- 
ters. Because it is believed that the 
spring, summer, and fall requirements 
for food and cover are nearly always 


PGC Photo by Latham 
The surviving coveys were found near the 
Japanese heneysuckle thickets. 


fulfilled over most of the quail range 
in Pennsylvania, only the winter re- 
quirements were studied. This in- 
vestigation concerning the essentials 
of the winter range was carried out at 
a particularly advantageous time. The 
quail population was at an all-time 
low, and the few surviving birds were 
leading a precarious existence. Why 
had these few coveys survived the 
1944-45 winter, the constant preda- 
tory pressure, and the multitude of 
other forces continually working 
against them, when so many other 
thousands had perished during this 
time? Why was a covey able to hold 
its own in a small island of cover, 
when for miles around there were no 
other birds? What were the environ- 
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mental features of these occupied 
covey ranges that segregated them 
from other, formerly occupied, 
coverts? It was felt that the answers 
to these questions would perhaps in- 
dicate the range essentials necessary 
for the prosperity of the bobwhite 
and provide a workable plan for 
future habitat improvement upon 
quailless areas. 

With this in mind, an examination 
of the occupied ranges was completed, 
and an attempt made to pick out the 
features responsible for the continued 
existence of bobwhite coveys. The 
results of this survey revealed that 
the controlling factor in survival, al- 
most without exception, was cover of 
a specific type. Food appeared to be 
secondary as a controlling influence 
in the highly-cultivated Cumberland 
Valley, but it was at least equally im- 
portant over much of the sub-mar- 
ginal lands of Fulton County. In al- 
most every instance where quail were 
located in the Cumberland Valley, 
they were making their home in and 
near heavy tangles of Japanese honey- 
suckle Lonicera japonica. And even 
more striking, a great majority of 
these honeysuckle tangles in the val- 
ley were occupied by quail, by cotton- 
tail rabbits, and oftentimes by ring- 
neck pheasants. Woodlots, hardwood 
brush, pine thickets, briar patches, 
and herbaceous cover almost invar- 
iably held no quail unless a fair 
amount of honeysuckle was _ inter- 
mixed with these other types. Even 
in Fulton County where cover was 
far more abundant, the bobwhites 
demonstrated a strong liking for the 
honeysuckle thickets and _ utilized 
them regularly. Beside its value as 
protection from weather and preda- 
tion, this plant appeared to form an 
important part of the diet in winter, 
and probably was a regular source of 
vitamin A. Handley (1945) states that 
it is widely used as an emergency food 
in the middle south. Cady (1944) 
found Japanese honeysuckle in 124 





of 552 crops of bobwhites collected on 
the Norris Reservoir Area in Tep. 
nesseé during the winters of 1938-41, 
About 1.5 per cent of the volume of 
food in 559 quail taken between 
November and January in Virginia 
consisted of this plant, and 8 per cent 
of the 350 quail crops taken in 
November in Virginia and analyzed 
at the Patuxent Research Refuge cons, 
tained honeysuckle. Mosby and 
Handley (1943) report the utiliza. 
tion of this plant species for food by 
wild turkeys, and a total of 1,530 
fruits, 365 seeds, and 28 leaves was 
found in one turkey. They also report 
that during zero weather in January 
1940, when 26 inches of snow covered 
the ground, the foliage and berries of 
Japanese honeysuckle were the only 
foods known to have been eaten by 
the turkeys for over a week, and the 
birds came through in good condi- 
tion. The fruits and foliage are also 
much used by song birds, rabbits, 
deer, and other wildlife. 

The true value of honeysuckle to 
bobwhites, aside from the fact that 
it is a near-perfect protective cover 
plant, is as an emergency food during 
deep snows or ice. storms in winter. 
When nearly all else has been covered 
with snow or ice, the evergreen leaves 
of this plant can always be obtained 
above the snow or underneath the 
coating of ice collected by the outer 
leaves. Handley presents analyses of 
the fruit and foliage of honeysuckle 
as compared with whole corn and 
timothy hay, and the percentages of 
protein, fat, and carbohydrate com- 
pare favorably with these two com- 
mon food materials. During periods 
of extreme cold and deep snow, quail 
will stay inside these tangles and gain 
refuge from the severe weather and 
find sufficient food for maintenance 
without having to expose themselves 
to the ever-present danger of preda- 
tion. 

Honeysuckle is easily planted, starts 
quickly, and the growth is rapid. It 
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forms effective cover only when it is 
ermitted to climb over a fence, over 
brush piles, or up trees. Dense tangles 
will oftentimes grow twenty to thirty 
feet in the air, especially in black 
locust groves. Although this plant 
spreads rapidly, it is easily controlled. 
Plowing, burning, and grazing are all 
effective means for stopping its spread. 
It is intolerant of shade, so that it 
will never prosper under the closed 
canopy of woodlands. 

There is only one obvious defect, 
and an unfortunate one, of the plant 
for quail restoration in Pennsylvania. 
That is, in all but the southern part 
of the state, the plant is deciduous. 
But since most of the quail in Penn- 
sylvania are now confined to the 
southern part (perhaps there is a 
correlation between the range of the 
plant and that of the bird), this is 
not of great consequence. 

Two other cover plants were found 
to be of value to quail—mostly for 
protection from predators. The com- 
mon greenbrier Smilax rotundifolia 
and Osage orange Maclura pomifera 
both form nearly impenetrable 
thickets and are armed with stout 
thorns which turn any winged preda- 
tor. In southeastern Pennsylvania, the 
Osage orange is commonly used for 
hedge fences, and, when trimmed 
short, these furnish excellent retreats 
for bobwhites. The greenbrier is 
found throughout the state (except 
where killed out by deer browsing), 
and it, like the Japanese honeysuckle, 
furnishes both cover and food for 
game. Its fruit is persistent and the 
leaves remain green into early winter, 
and both are eaten in quantity by the 
ruffed grouse and perhaps, to a lesser 
extent, by quail. 

Osage orange hedges can be grown 
successfully nearly anywhere in the 
open. Japanese honeysuckle is an edge 
plant, and succeeds best around 
borders of fields and roads, in fence 
rows, and on not too heavily-shaded 
portions of woodlots. The greenbrier 


is tolerant to shade, grows best on 
damp soil, and is most valuable when 
near a source of food supply, partic- 
ularly cultivated fields. ‘These three 
species should, if extensively planted 
in the proper places, provide the one 
element necessary to transform much 
of the presently unproductive land to 
areas offering all the habitat require- 
ments of bobwhite quail. 

Where food is the controlling factor 
and cover already exists in adequate 
amounts and kinds, planting of peren- 
nial food-producing plants of the 
right varieties should offset this short- 
coming of the range. Little detailed 
information can be offered concern- 
ing the proper kinds of wild foods to 
plant, because investigations of this 
kind could not be carried out during 
the course of the study. However, cer- 
tain recommendations for future 
study or for future trial will be made. 
Since it is felt that the annual food 
plot is impractical and accomplishes 
little more for wildlife than the cul- 
tivation already practiced over most 
of the quail range, the only recourse 
appears to be to resort to the use of 
wild perennials or self-seeding an- 
nuals. In southern Pennsylvania, 
several wild legumes are native to the 
region. These include bush clovers 
Lespedeza sp., tick trefoils Desmodium 
sp., partridge peas Cassia sp., and 
many others. The value of these and 
other seed-producing plants should be 
determined in the field by experi- 
mental plantings, and the best ones 
selected for extensive use throughout 
the quail range of the state. 


By Cooperative Agreements With the 
Farmer 


Since nearly all of the bobwhite 
quail and ringneck pheasants, and 
a great percentage of the cottontail 
rabbits, are produced upon private 
lands in the state, it will be neces- 
sary in order to benefit these species 
to carry out habitat improvement 
work on_ these privately-owned 
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farms. This effort should become the 
joint responsibility of the Game 
Commission, the organized sportsmen, 
the individual hunter, and the land- 
owner. All must work together, and 
each must do his share, to accomplish 
a task of this immensity. First of 
all, it will be necessary to have the 
permission of the landowner before 
the improvement operations can be- 
gin, and he could aid the program 
materially by donating some of his 
spare time and the use of some of 
his farming equipment. Secondly, 
someone must do the actual work of 
planting and the maintenance of the 
plantings. Here all four groups could 
be employed. Third, someone must 
provide the technical knowledge and 
the supervision so that all efforts 
would be properly dhannelled, so 
that time and money would not be 
wasted, and so that more harm than 
good would not be done in some 


cases. This would be the Game Com. 
mission’s responsibility. 

When, through experimentation, 
proper methods of habitat restoration 
and preservation can be ascertained, 
and when the most productive cover 
and food plants for each game ani- 
mal are known, then a state-wide 
program of environmental improve. 
ment should be'‘inaugurated in which 
every person interested in the wel- 
fare of wildlife should take an active 
part. When all unused space on each 
farm, presently producing little or 
no game, is made to produce a satis. 
factory wildlife crop, the participants 
in this program will see the fruits 
of their labors and revel in the added 
recreation so richly deserved. 


PREDATORY ANIMAL CONTROL 

The relationship between preda- 
tion and the presence or absence of 
adequate cover (and food) has been 


For southern Pennsylvania Bicolor Lespedeza shows the most promise for quail food 


and cover. 
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discussed in preceding sections. If 
uail have access to escape cover 
within short distances of their food 
supply, mortality from this source is 
likely to be comparatively unimpor- 
tant unless an abnormal population 
of some very capable predator exists 
upon the area in question. A careful 
observational study of the Cooper's 
hawk, which is considered the most 
efficient individual killer of the long 
list of quail enemies, disclosed that 
even it was frustrated regularly in 
its efforts by honeysuckle thickets, 
greenbrier patches, or extensive black- 
berry tangles. Mortality of adult 
native quail is not believed to be 
excessive in the absence of snow un- 
less the predatory pressure is extreme. 
The bobwhite’s protective coloration 
combined with a reasonable amount 
of herbaceous or woody growth is 
usually sufficient, when the ground is 
bare, to hold this loss to a tolerance 
level. But during deep snows when 
much of the value of both food and 
cover may be lost temporarily, preda- 
tion may assume undue proportions. 
It is at this time that control meas- 
ures may be especially desirable. 
The Cooper’s hawk is the only 
avian predator believed: to be suffic- 
iently destructive to quail in Pennsyl- 
vania to warrant specific control 
measures. The investigators uncov- 
ered many records, including their 
own observations, of Cooper’s hawks 
destroying an entire covey within 
a few days when deep snows blank- 
eted the ground. Although it can- 
not be proved definitely, it is reas- 
onable to assume that one Cooper’s 
hawk could account for more than 
one covey during a winter, and might, 
in fact, be harassing two or three at 
one time. Vigorous control of winter- 
ing Cooper’s hawks between Decem- 
ber 15 and April 1 would probably 
pay excellent dividends, but this con- 
trol would be difficult to accomplish. 
This hawk is extremely wary, very 
fast on the wing, and offers a dif- 
ficult target for the average shotgun 





user, It seldom perches in the open 
like the redtailed hawk and other 
Buteos, and, for that reason, is not 
commonly taken with a rifle. Jt is 
doubtful if a bounty payment would 
materially effect the destruction of the 
Coopers hawk during the winter 
months, and the same payments of- 
fered during the remainder of the 
year would likely be equally as in- 
effective. It is possible, however, that 
Game Protectors and certain sports- 
men and farmers who were instructed 
in the identification of this species 
and in the most efficient methods of 
control could materially aid in the 
survival of wintering bobwhites. If 
the hunting territory of a Cooper’s 
hawk is located or if this hawk is 
known to be harrying a certain covey 
of quail, a live domestic pigeon may 
be very effective for decoying the 
hawk within easy range of a shot- 
gun. An hour or two spent in de- 
stroying one of these “killers” might 
mean the saving of at least several 
bobwhites to produce coveys during 
the following breeding season. 

The bounty and the recent stimu- 
lation of interest in fox trapping 
and hunting appears to be accom- 
plishing much good in the reduction 
of these animals. 


Other wild mammalian predators 
are not believed to be particularly 
destructive to bobwhites or their 
nests unless they occur in unusual 
numbers. It has been demonstrated 
many times, in many states, that 
quail can increase and prosper among 
reasonable populations of skunks, 
opossums, weasels, and other small 
terrestrial animals. 

Probably the most neglected of all 
redatory animals is the common 
se cat. Very little has been done 
to control its numbers or its depre- 
dations. Because it is nearly impos- 
sible for conservation officers or 
sportsmen to shoot or trap house 
cats in any numbers for obvious reas- 
ons, the only recourse is to educate 
the owners of the cats, mostly farm- 
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ers and rural dwellers, concerning 
the harmful effects upan beneficial 
wildlife of those permitted to roam 
the fields. Once a cat “goes wild” 
and begins to bring rabbits and birds 
to the farm buildings, it should be 
killed and replaced by another with 


more domestic inclinations. Once a> 


cat has learned to catch large prey 
items, it usually becomes compara- 
tively valueless as a “mouser,” and 
should be little real loss to the 
owner, especially when he probably 
owns several others. All proposed leg- 
islation for the control of this ani- 
mal has failed to become law thus 
far, but a cat license act might «lo 
much to reduce the total number in 
the state. 

The conclusions concerning the 
need for predator control in bobwhite 
quail management are: (1) The only 
predators which warrant the specific 
expenditure of money and_ time for 
the reduction and control of their 
numbers are the foxes, the house cat, 
and the Cooper’s hawk. (2) ‘The 
other, lesser destructive species are 
generally controlled _ satisfactorily 
without any special expenditures or 
efforts upon the part of the Game 
Commission. (3) That predator con- 
trol as a management practice should 
be considered merely a temporary 
measure to aid game populations to 
maintain themselves at higher levels 
until the more permanent and more 
effective benfits of improved habitat 
can be provided. 


EMERGENCY WINTER FEEDING 


Like so many other management 
practices which are, or appear to be, 
necessary for the well-being of a par- 
ticular game species, emergency win- 
ter feeding of bobwhite quail in 
Pennsylvania would not be necessary, 
or even desirable, if natural foods 
of the right kinds were available 
throughout the year. Unfortunately 
this optimum state has passed or per- 
haps never existed. Both field and 


laboratory studies indicate that much 
of the winter mortality can be di. 
rectly, or indirectly, attributed to a 
lack of food, either quantitatively or 
qualitatively. Partial or complete 
lasting causes a lowering of the bird’s 
resistance to cold, a physical weak. 
ening and a dulling of its senses so 
that it becomes easier prey, and, if 
long-continued, may affect adversely 
the reproduction of the following 
spring and summer. For these reasons, 
it is vitally important that the bird 
be supplied with adequate food 
throughout the winter. 

Because little of the quail range in 
Pennsylvania appears to satisfy com- 
pletely the winter food requirements 
of the species, many of the birds go 
to the nearest farm buildings for 
sustenance during extended periods 
of deep snow. This peculiarity of 
the bobwhites gives the farmer an 
excellent opportunity to aid mater- 
ially in the survival of valuable 
brood stock. Other more isolated 
coveys can be located and fed by 
sportsmen and game protectors. 

Nestler’s (1946) work demonstrat- 
ing the need for vitamin A in the 
winter diet suggests the necessity for 
a change in the feeding concepts as 
followed for years by the farmers of 
Pennsylvania. It has been standard 
practice to feed wheat alone, but, 
since this grain contains no vitamin 
A, it is of little value as winter food 
unless supplemented by other vitamin 
A-containing food materials. Thus, a 
farmer who has befriended a covey 
of quail in winter may do more 
harm than good by feeding wheat 
alone. These birds are likely to rely 
solely upon this provided food, and, 
because their appetites are satisfied, 
they will have no desire to forage for 
the essential supplements. If this re- 
stricted diet is prolonged and tem- 
peratures remain at a low level, these 
birds are likely to succumb to the 
combination of avitaminosis and ex- 
posure, even though they have access 
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to all the food they can eat. Nestler 
found that yellow corn contained a 
sufficient quantity of Vitamin A to 
satisfy the requirements of the bird, 
and it is recommended as a winter 
feeding substance. Corn can be fed 
either whole or cracked, but the 
whole grain will remain edible much 
longer than the broken grain, be- 
cause it will not mold or disinte- 
grate so readily. Wilson black soy- 
beans are another rich source of 
Vitamin A, and could be substituted 
for yellow corn. Wheat, oats, buck- 
wheat, white corn, barley, and rye 
contain little or none of this essen- 
tial vitamin, and should not be used 
for winter feeding. Mixed scratch 
grain is not recommended, because 
quail appear to lack the ability to 





diagnose their nutritive needs, and, 
unless their total intake contained 
a high percentage of the yellow corn, 
the feeding efforts might be wasted. 

Open springs and spring ditches 
furnish considerable amounts of 
green forage for quail and other 
game birds during winter, and if they 
have constant access to these forage 
sites malnutrition is less likely to be 
a causative agent in winter mortality. 
When these seepage areas are blank- 
eted with snow, much good could 
be accomplished by shovelling a bare 
spot and thereby permitting the quail 
to secure a regular supply of green 
grasses and other plants. 

In spite of the apparent desirabil- 
ity of artificial winter feeding for 
bobwhites, it will not always save the 


PGC Photo by Latham 
At least forty per cent of all covies came to a farm house in winter. 
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lives of these birds, particularly if 
extremely low temperatures persist 
for long periods. During the 1935-36 
winter, many farmers and sportsmen 
saw the quail they were feeding die 
amidst the food which had been pro- 
vided. Whether the processes of di- 
gestion are unable to keep pace with 
the extraordinary requirements for 
energy and heat production during 
periods of low environmental tem- 
peratures is not known, but appar- 
ently the rate of metabolism is so ac- 
celerated that the speed of digestion 
of ordinary foods cannot sustain 
equilibrium. The inability of these 
birds to maintain body temperature 
by the usual processes accounts for 
the death of quail, and other birds, 
while still in good flesh. 


EDUCATION OF HUNTERS AND 
LANDOWNERS 


Because it is the hunter’s money 
which finances the work of the Game 
Commission, it is only fair that they 
should be kept up-to-date on the 
activities and policies of the Com- 
mission. 

The hunter and the landowner 
should, through the medium of 
movies, publications, and lectures, be 
made to realize that they must play 





an active part in any program for 
the rehabilitation or increase of any 
game species. The hunter must be 
told that he should not shoot any 
covey below eight to ten birds or the 
remainder may not survive the wip. 
ter. Both should be instructed in the 
proper procedure and the proper 
choice of foods for emergency win- 
ter feeding. It should be explained 
to these men, and the facts force. 
fully presented, that the easy way 
is not always the best way to have 
more game, and that habitat im- 
provement is likely to pay far greater 
dividends than stocking many thou- 
sands of artifically reared or imported 
game animals. They should be im- 
pressed with the fact that the Game 
Commission, with its limited funds 
and personnel, cannot possibly carry 
out an extensive program of habitat 
improvement and restoration, but 
that the responsibility rests squarely 
upon the shoulders of the sportsmen, 
and much of the work and money 
necessary for such a project will have 
to be provided by them. The Game 
Commission will assume the role of 
technical adviser and supply trained 
men to see that the efforts of the 
hunters and farmers are intelligently 
utilized and are accomplishing the 
desired results. 
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SUPPLEMENT 


Based upon assumptions presented 
previously, it was recommended to 
the Game Commission at the ter- 
mination of the original study that 
bobwhite breeders should be selected 
according to their ability to store and 
conserve vitamin A. It was suggested 
that all birds carried over into win- 
ter should be placed upon a diet 
nearly free of vitamin A, and only 
those which survived an extended 
period of this vitamin deficient diet 
should be used as breeders. 


This procedure was adopted as a 
phase of experimental breeding for 
better stock at the state quail farm, 
and several thousand progeny from 
these selected breeders were produced 
in the next three years. Two tests 
to determine survival of this experi- 
mental stock were made. 

The first test was conducted with 
5,000 experimental birds on 7 Farm 
Game Projects located in Mercer and 
Crawford Counties in northwestern 
Pennsylvania. These counties were 
chosen because they both lie within 
the primary quail range of Pennsyl- 
vania and normally have a climate 
severe enough to test the stamina 
of the birds. The Farm Game Proj- 
ects were chosen as release sites be- 
cause these have definite boundaries, 
are open to public hunting, and are 
normally patrolled by Game Com- 
mission officers. The 7 projects were 
censured during early September and 
were found to contain 456 native 
bobwhites. The 4,958 pen-reared 
quail which arrived alive at the re- 
lease sites were banded and released 
in coveys of 20 (10 males and 10 
females). These birds were freed dur- 
ing September, 1948, at the rate of 


1 bird for each 4.2 acres on the 
23,000 acres included within the » 
projects. 


During the following hunting sea. 
son for quail (Nov. 1 to Nov, 1 
these projects were patrolled by Dep- 
uty Game Protectors for the specific 
purposes of determining the bob. 
white kill and to recover as many 
bands as possible. The results of this 
work showed that 252 banded quail 
and 100 unbanded birds were killed 
on the 7 projects. It is problematical 
why only 5 per cent of the intro- 
duced birds were killed while 22 per 
cent of the native birds were taken 
by the hunters. A spring census made 
in April, 1949, revealed that approxi- 
mately 45 per cent of the game farm 
birds remained on the 23,000 acres. 
It was not determined whether the 
unaccounted loss (other than hunt- 
ing season kill and known predation) 
represented a movement of the birds 
from the projects or represented mor- 
tality. Winter loss was probably be- 
low normal since the 1948-49 winter 
was very mild, and bare ground was 
in evidence during most of the 
winter. 

The second liberation test was made 
at the opposite end of the state in 
Chester County. This southeastern 
portion of Pennsylvania is blessed 
with the mildest temperatures and 
least snowfall of any part of the 
state and, therefore, should be most 
conducive to high winter survival 
of bobwhites. Chester County also 
falls within the primary range of 
the bobwhite in Pennsylvania. 

Again the experimental birds were 
liberated on Farm Game Projects. 
Prior to the release, the four projects 
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were censused in March, 1949, and 


116 native bobwhites were found. 
These same areas were again censused 
in August, 1949, and this time 227 
quail were reported. During Septem- 
ber, 4,072 game farm bobwhites were 
released on the 19,154 acres compris- 
ing the 4 projects. These banded 
birds were put down in coveys of 20 
each and at the rate of 1 bird for 
each 4.7 acres. 

During the fall quail hunting sea- 
son (November 1 to November 12), 
129 banded quail and 20 unbanded 
birds were checked by Deputy Game 
Protectors patrolling the projects. 


This harvest represented 2.1 per cent 
of the game farm birds and 8.8 per 
cent of the native birds. The Feb- 
ruary-March, 1950, census revealed 
that 227 native birds and 1,285 of 
the original 4,072 game farm birds 
remained. 

During October 16-27, 1950, a fall 
census revealed 1,418 birds on the 
areas. 

From March 5 to March 15, 1951, 
a spring census accounted for 365 
birds on these 4 Farm Game Co- 
operative Projects, and during a simi- 
lar census in late January, 1952, 
about 319 birds were believed to be 
on the area. 
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SAVE MY HOME 


MR. BOBWHITE SAYS: 


Save the old briar patches and other 
shelters if you want us around. 


Don’t cut all brush along fences and 
gullies. We need them for protec- 
tion from enemies and as travel 
lanes. 


Help protect our nests—use a flush- 
ing bar. 


Keep your cats and dogs under 
control. 


Leave some feed for our use in 
winter. 




















